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PREFACE. 


WrrmN  the  last  few  years  the  want  has  often  been  expJkked 
of  an  English  treatise  on  the  diseases  of  the  eye,  which  should 
embrace  the  modem  doctrines  and  practice  of  the  British  and 
Foreign  Schools  of  Ophthalmology,  and  should  thus  enable 
the  practitioner  and  student  to  keep  up  with  the  knowledge 
and  opinions  of  the  present  day. 

I  now  venture  to  lay  before  the  profession  a  work  which  I 
trust  may  be  deemed,  to  a  certain  extent,  worthy  to  meet  this 
desideratum.  Whilst  I  have  endeavom-ed  to  enter  fully  into 
all  the  most  important  advances  which  have  been  lately  made 
in  Ophthalmic  science,  I  have  not  contented  myself  with 
simply  recording  the  views  of  others,  but  have  sought  in 
most  instances  to  make  myself  practically  conversant  with 
them,  so  that  I  might  be  able,  from  my  own  experience,  to 
form  an  independent  and  unbiassed  opinion  as  to  their  rela- 
tive value.  The  vast  and  peculiarly  favourable  opportunities 
which  I  have  had  at  Moorlields  of  studying  all  phases  and 
kinds  of  eye-disease,  as  well  as  the  great  benefit  which  I  have 
enjoyed  of  witnessing  the  practice  and  operations  of  my  col- 
leagues, have  most  materially  assisted  me  in  the  possibiUty  of 
doing  this. 

In  preparing  this  work,  I  have  steadily  kept  one  purpose 
in  view,  viz.,  to  make  it  as  practical  and  comprehensive  as 
possible,  and  I  have,  therefore,  entered  at  length  into  an  ex- 
planation of  those  subjects  which  I  have  found  to  be  particu- 
larly difficult  to  the  beginner.  I  have,  on  purpose,  occasionally 
repeated  important  points  in  diagnosis  and  treatment,  in  order 
to  render  each  article,  to  a  certain  extent,  complete  in  itself, 
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80  as  to  obviate  the  necessity  of  the  reader  having  constantly 
to  refer  to  other  portions  of  the  book  for  explanation  or  in- 
formation. Moreover,  I  have  thought  that  this  would  prove 
of  great  convenience  to  those  who  may  desire  to  consult  and 
study  certain  subjects,  without  being  obliged  to  peruse  the 
greater  portion  of  the  book. 

The  subjects  of  "  Injuries  to  the  Eye,"  and  of  '*  Congenital 
Malformations  of  the  Eye,"  have  assumed  such  considerable 
dimensions,  that  I  have  been  obHged  to  treat  of  them  somewhat 
briefly,  and  would,  therefore,  refer  the  reader,  who  seeks  for 
fuller  information,  to  special  treatises  upon  these  affections. 
Of  these,  I  would  particularly  recommend  the  following  excel- 
lent works: — "Injuries  of  the  Eye,  Orbit,  and  Eyelids,"  by 
Mr.  George  Lawson;  **  Verletzungen  des  Auges,"  by  Drs. 
Zander  and  Geissler ;  and  the  "  Malformations  and  Congenital 
Diseases  of  the  Organs  of  Sight,"  by  Sir  WiUiam  Wilde. 

My  best  and  warmest  thanks  are  due  to  my  colleagues  at 
the  Royal  London  Ophthalmic  Hospital,  Moorfields,  and  more 
especially  to  Mr.  Bowman,  for  their  constant  kindness  in  per- 
mitting me  to  have  free  access  to  their  cases,  and  for  affording 
me  much  valuable  information  and  advice  upon  all  subjects 
connected  with  Ophthalmology. 

Owing  to  the  great  liberality  of  my  friend  Dr.  Liebreich, 
and  of  his  publisher,  Mr.  Hirschwald  of  Berlin,  I  have  been 
able  to  illustrate  this  work  with  16  excellent  coloured  oph- 
thalmoscopic figures,  which  are  copies  of  some  of  the  plates 
of  Liebreich's  admirable  "  Atlas  D'Ophthalmoscopie." 


As  very  frequent  reference  is  made  to  certain  Ophthalmic 
periodicals,  I  have  used  the  following  abbreviations : — 

jR.  i.  0.  H,  Rep,  signifies  "Royal  London  Ophthalmic 
Hospital  Reports,"  edited  by  Messrs.  Wordsworth  and  Hutchin- 
son (Churchill). 

A.  /.  0.  signifies  "  Archiv  fiir  Ophthalmologic,"  edited  by 
Profe.  Arlt,  Donders,  and  Von  Graefe  (Peters,  Berlin). 

KL  MonatabL  signifies  "  Elinische  Monatsblattor  der  Augen- 
heilkunde,"  edited  by  Prof.  Zehender  (Enke,  Erlangen). 


PREFACE.  IX 

The  following  eymbols  are  aLso  frequently  employed  in  the 
conree  of  the  work  : — A^  means  range  of  accommodation;  r, 
pnnctum  remotissimimi  (fax  point);  p,  pnnctum  proximnm 
(near  point) ;  oo  (=  0),  infinite  distance ;  ^  foot,  ",  inch,  ''', 
line. 

The  test  types  of  Jaeger  may  be  obtained  from  the  Secre- 
taiy  of  the  Boyal  London  Ophthalmic  Hospital,  Moorfields; 
and  those  of  Snellen  from  Messrs.  Williams  and  Norgate, 
Henrietta  Street,  Covent  Garden. 

16,  Sayixs  Bow, 

December^  1668. 
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ON  THE 


DISEASES    OF    THE    EYE 


INTRODUCTION. 

Li  order  to  avoid  nzmecessaay  repetition  in  the  oonrse  of  this  work, 
I  Qnnk.  it  advifiable  to  give  in  this  introduction  a  brief  description  of 
some  of  the  more  important  and  frequent  modes  of  examination  of  the 
eye,  as  wbU  as  of  certain  remedies  and  appliances  in  common  use  in 
ophthalmic  practice. 

Eversion  of  the  tipper  eyelid  has  frequently  to  be  practised  if  the 
presence  of  a  foreign  body  is  suspected  beneath  it,  or  if  certain 
remedies  are  to  be  applied  to  its  lining  membrane.  Various  contriv- 
ances have  been  suggested  for  facilitating  this  proceeding,  but  it  is 
best  done  in  the  following  manner: — The  patient  being  directed  to 
look  downwards,  the  surgeon  seizes  lightly  the  central  lashes  of  the 
upper  Hd  between  the  forefinger  and  thumb  of  his  left  hand,  and 
draws  the  lid  downwards,  and  somewhat  away  from  the  eyeball.  He 
next  places  the  tip  of  the  forefinger  of  his  right  hand  on  the  centre  of 
the  lid,  about  half  an  inch  firom  its  free  margin.  With  a  quick  move- 
ment, the  edge  of  the  lid  is  to  be  then  turned  over  the  tip  of  the  fore- 
finger (which  should  be  simultaneously  somewhat  pressed  downwards). 
By  slightly  pressing  the  edge  of  the  everted  lid  backwards  against  the 
upper  edge  of  the  orbit,  the  whole  retro-tarsal  fold  will  spring  into 
view,  and  the  lid  become  fully  everted.  In  those  exceptional  cases  in 
which  the  patient  is  very  unmanageable,  and  forcibly  contracts  the 
orbicularis  muscle,  it  may  be  necessary  to  use  a  probe,  or  the  end  of  a 
quin  pen  or  pencil,  over  which  to  turn  the  lid,  instead  of  the  fore- 
finger. But  as  a  rule  it  is  more  convenient  to  employ  the  latter,  as  we 
may  not  always  have  a  probe  at  hand,  and  as  anything  in  the  shape  of 
an  instrument  frightens  some  patients,  whereas  we  may  often  succeed 
in  everting  the  lid  with  the  finger,  before  they  have  even  time  to  resist. 
The  surgeon  may  also  stand  behind  the  patient,  and  steady  the  head  of 
the  latter  against  his  breast,  and  evert  the  lid  from  behind. 
/^  B 


2  INTEODDCTION. 

Tkt  oblique  orfoctU  Ulutnirtatum  is  in  canatant  requisition  for  ascer- 
taining the  condition  of  the  atractures  of  the  anterior  half  of  the  eye- 
ball. Bj  ita  aid  we  are  enabled  to  examine  with  great  minnt«neBa  tha 
appearancee  presented  by  the  cornea,  iris,  pnpil,  lens,  and  even  the 
most  anterior  pori:ion  of  the  vitreooB  humour.  Thia  mode  ofexamina- 
tion  is  to  be  thns  condncted : — A  lamp  being  placed  somewhat  in  front 
and  to  one  side  of  the  patient,  at  a  distance  of  from  2 — 2^  feet  [fig.  1], 
and  on  a  level  witli  his  eye,  the  light  is  concentrated  npon  the  cornea 
or  the  crystalline  lens  by  a  strong   bi-convex  lens  of  2 — 2|  inches 

Fig.  1. 


foctu.  The  obserrer's  eye  is  then  to  be  placed  on  one  side  of  tlie 
patient,  bo  aa  to  catch  the  rays  emanating  &om  the  eye  of  the  latter. 
By  shifting  the  cone  of  light  from  one  portion  of  the  cornea  or  lens  to 
another,  we  may  rapidly,  yet  ttioronghly,  ezamine  tjieir  whole  expanse 
and  detect  the  slightest  opacity.  In  order  to  gain  a  largw  image,  we 
may  employ  a  aeoond  lens  as  a  magnifying  glass.  Opacities  of  the 
cornea  or  lens  will  appear  by  the  obliqae  illiunioation  (reflected 
light)  of  a  Ught  grey  or  whitish  colonr,  whereas  with  the  ophthahno 
scope  (transmitted  light)  they  will  appear  as  dark  spots  npon  a  bright 
red  backgnmnd. 

The  method  of  examining  the  eye  vitit  the  ophthalmoscope  will  be 
found  described,  at  length,  in  the  section  npon  the  ophthalmoscope. 

The  mode  of  ascertaining  tha  degree  of  intra-ooviaT  tmuion  is  as 
follows  : — The  patient  being  directed  to  look  slightly  downwards,  and 
gently  to  close  the  eyelids,  the  surgeon  applies  both  his  forefingers  to 
the  upper  part  of  the  eyeball  behind  the  region  of  the  cornea.  The 
me  forefinger  is  tiien  pressed  slightly  against  the  eye  ao  aa  to  steady 
it,  whilst  the  other  presses  gently  against  the  eye,  and  estimates  the 
■meant  of  t«n8ion,  ascertaining  whether  the  globe  can  be  readily  dimpled, 
or  whetlier  it  is  perhapa  of  a  atony  hardneaa,  yielding  not  in  the  alighteat 
degree  even  to  the  firm  presanre  of  the  finger.  The  beginner  will  do 
well  to  make  himself  thorooghly  conreraant  with  the  normal  degree  of 
tension,  by  the  examination  of  a  nnmber  of  bealtliy  eyes,  and  ^en,  if 
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he  shoiiid  be  at  all  in  doubt  as  to  the  degree  of  tension  in  any  indi- 
Tidaal  case,  he  should  test  the  tension  of  the  patient's  other  eye  (if 
healthy),  or  that  of  some  normal  eye,  so  as  to  be  able  to  draw  a  com- 
parison between  them.  If  there  is  much  oedema  of  the  lids,  or  con- 
jmictival  chemosis,  or  if  the  eyes  are  small  and  deeply  set,  it  may  be 
difficult  accurately  to  estimate  the  d^ree  of  tension. 

I  would  call  particular  attention  to  the  signs  which  Mr.  Bowman 
has  devised  for  the  designation  of  the  different  degrees  of  tension  of 
the  eyeball,  as  they  will  be  found  most  useful,  not  only  in  practice,  but 
also  in  the  reporting  of  cases,  or  in  the  preservation  of  an  accurate 
record  of  the  state  of  tension. 

Mr.  Bowman  introduced  this  subject  to  the  attention  of  the  pro- 
fession in  1862,  in  his  admirable  paper  *'  On  Glaucomatous  Affections, 
and  their  Treatment  by  Iridectomy,"  read  before  the  Annual  Meeting 
of  tiie  British  Medical  Association,*  in  which  he  says,  '*  I  have  long 
paid  special  attention  to  the  subject  of  tension  of  the  globe,  and  par- 
ticularly since  it  has  assumed  so  much  additional  importance  in  the 
last  few  years.  I  have  found  it  possible  and  practically  usefol  to  dis- 
tinguish nine  degrees  of  tension ;  and,  for  convenience  and  accuracy 
in  note-taking,  have  designated  them  by  special  signs.  The  degrees 
may  be  thus  exhibited  :t 

^'  T  represents  tension  ('  t '  being  commonly  used  for  '  tangent,'  the 
capital  T  is  to  be  preferred).  Tn,  tendon  normal.  The  interrogative,  ?, 
marks  a  douhij  which  in  such  matters  we  must  often  be  content  with. 
The  numerals  following  the  letter  T,  on  the  same  line,  indicate  the 
decree  of  increased  tension;  or  if  the  T  be  preceded  by  — ^  of  diminished 
toifum,  as  farther  explained  below.     Thus : 

''  T  3.  Third  degree,  or  extreme  tension.  The  fingers  cannot  dim- 
ple Uie  eye  by  firm  pressure. 

'*  T  2.  Second  d^ree,  or  conaiderahle  tension.  The  finger  can 
slightly  impress  the  coats. 

"  T  1.  First  degree,  slight  hjiij^sitive  increase  of  tension, 

**  T  1  ?.  Doubtful  if  tension  is  increased. 

**  Tn.  Tension  normal. 

"  — ^T  1  ?.  Doubtfiod  if  tension  be  less  than  natural. 

"  —  T  1.  First  degree  of  reduced  tension.  Slight  but  positive 
reduction  of  tension. 

—  T  2  )  Successive  degrees  of  reduced  tension,  short  of  such 

—  T  8  /  considerable  softness  of  the  eye  as  allows  the  finger  to 
sink  in  the  coats.     It  is  less  easy  to  define  these  by  words. 

•  "British  Medical  Journal/'  Oct.  11th,  1862,  p.  878. 

t  "Smce  thifl  paper  was  read  I  have  simplified  the  signs,  with  the  ooncurrence 
of  mj  friend,  Profeesor  Bonders,  in  order  to  adapt  them  for  general  use.  The  sim- 
plified form  has  been  substituted  abore." 
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''  In  cominoii  practice,  some  of  these  may  be  regarded  as  refine- 
ments ;  bnt  in  accurate  note-taking,  where  the  nature  and  course  of 
yarions  diseases  of  the  globe  are  nnder  investigation,  I  have  fonnd 
them  highly  serviceable,  and  they  have  as  much  precision  as  perhaps 
is  attainable  or  desirable. 

"  It  is  also  to  be  borne  in  mind  that  the  normal  tension  has  a 
certain  range  or  variety  in  persons  of  different  age,  bnild,  or  tempera- 
ment; and  according  to  varying  temporary  states  of  system  as 
regards  emptiness  or  repletion.  Experience  will  make  eveiy  one 
aware  of  these  varieties,  which  do  not  encroach  on  the  above  abnor- 
mal grades  of  tension.  Medical  men  may  understand  how  important 
is  this  matter  of  the  degree  of  tension,  by  considering  how  priceless 
would  be  the  power  of  accurately  estimating  it  by  the  touch  in  the  case 
of  various  head  affections,*' 

For  the  examination  of  the  a^cuieness  of  vision  various  test-types 
ore  used,  more  especially  those  of  Jaeger  and  Snellen.  The  former 
do  not,  however,  afford  a  perfect  clue  to  the  acuteness  of  vision,  for  a 
person  may  be  able  to  read  No.  I  of  Jaeger  with  facility  and  yet  not 
enjoy  a  normal  acuteness  of  sight.  Snellen  has,  however,  devised  a 
set  of  test-types  which  fulfil  this  desideratum.  The  letters  are  square 
and  their  size  increases  at  a  defiinite  ratio,  so  that  each  number  is  seen 
at  an  angle  of  five  minutes.  Thus,  No.  I  is  seen  by  a  normal  eye  up 
to  a  distance  of  one  foot,  at  an  angle  of  five  minutes,  No.  2  up  to  two 
feet,  and  so  on.  These  numbers  cannot,  as  a  rule  be  seen  distinctly 
beyond  these  distances.* 

Now,  if  the  eye  is  suffering  ^m  any  diminution  of  acuteness  of 
vision,  it  wiU  require  to  see  the  letters  under  a  larger  angle  than  that 
of  five  minutes,  in  order  to  gain  larger  retinal  images.  No.  1  cannot 
be  read  at  a  distance  of  one  foot,  but  only,  perhaps.  No.  4  or  5.  We 
may  easily  calculate  the  degree  of  the  acuteness  of  vision  thus : 

**  The  utmost  distance  at  which  the  types  are  recognised  (d) 
divided  by  the  distance  at  which  they  appear  at  an  angle  of  five 
minutes  (D),  gives  the  formula  for   the  acuteness  of  vision   (Y) : 

v  =  i 

D 


^  At  Professor  Longmore'Btu^estioxi,  Dr.  Snellen  has  giren  in  bis  second  edition 
of  the  test-t  jpes  some  tables  containing  a  series  of  figures  and  single  numbers,  for  the 
examination  of  such  recruits  for  the  British  army  as  are  unable  to  read.  For  fur- 
ther information  as  to  the  examination  of  the  sight  of  recruits,  I  must  refer  the 
reader  to  Professor  Longmore's  excellent  "Ophthalmic  Manual/'  which  I  would 
also  recommend  to  the  especial  notice  of  the  surgeons  of  the  Militia  and  Volunteer 
Corps.  These  test-types  may  be  obtained  at  Messrs.  Williams  and  Iforgate's,  Hen- 
rietta-street, Coyent  Gbrden. 
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*'  If  d  and  D  be  found  equal,  and  No.  20  be  tbns  yisible  at  a  distance 

20 
of  twenty  feet,  then  V  =  -   =  1 ;  in  other  words,  there  is  normal 

acateness  of  vision.  If,  on  the  contrary,  d  be  less  than  D,  and  if  No.  20 
is  only  yisible  within  ten  feet,  No.  10  only  within  two  feet,  No.  6  only 
within  one  foot,  these  three  cases  are  thus  respectively  expressed : 

20       2  •       ""10       5 '  6 

d  may  sometimea  be  greater  than  D,  and  No.  20  be  yisible  at  a  greater 
distance  than  twenty  feet.  In  this  case  yision  is  more  acute  than  the 
normal  ayerage." 

It  mnst,  howeyer,  be  confessed  that  some  patients  (more  especially 
amongst  the  lower  classes)  often  experience  a  difficulty  in  fluently 
reading  type  composed  of  these  square  letters.  They  have  always 
been  accustomed  to  ordinary  type,  the  letters  of  which  are  of  unequal 
thickness,  and  differ  both  in  dimension  and  definition.  I,  therefore, 
genenJly  employ  Jaeger's  test-types  for  ascertaining  the  fluency  with 
which  small  print  can  be  read,  and  those  of  Snellen,  for  testing  with 
accuracy  the  acuteness  of  yision. 

Besides  examining  the  acuteness  of  yision,  it  is  often  of  much 
importance  to  ascertain  with  accuracy  and  care  the  ck)ndition  of  the 
field  of  vision,  which  may  be  readily  done  in  the  following  manner : — 
The  patient,  being  placed  straight  before  us,  at  a  distance  of  from 
fifteen  to  eighteen  inches,  is  directed  to  look  with  the  eye  under 
examination  (closing  the  other  with  his  hand)  into  one  of  our  eyes, 
his  right  eye  being  fixed  upon  our  left,  and  vice  versd.  In  this  way 
any  movement  of  the  eye  may  be  at  once  detected  and  checked. 
Whilst  he  still  keeps  his  eye  steadily  fixed  upon  ours,  we  next  move 
one  of  our  hands  in  different  directions  throughout  the  whole  extent 
of  the  field  of  vision  (upwards,  downwards,  and  laterally),  and  ascer- 
tain how  far  from  the  optic  axis  it  is  stiU  visible ;  we  then  approach 
the  hand  nearer  to  the  optic  axis,  and  examine  np  to  how  far  from  it  he 
is  able  to  count  fingers  in  different  directions.  The  number  of  the 
extended  fingers  is  to  be  constantly  changed,  and  the  examination  to 
be  repeated  several  times,  so  that  we  may  ascertain  whether  the 
patient  can  count  them  with  certainty,  or  whether  he  hesitates  in  his 
answers,  or  only  guesses  at  their  number.  We  may  thus  readily  dis- 
cover whether  the  field  of  vision  is  of  normal  extent,  or  whether  it  is 
defective  or  altogether  wanting  in  certain  directions. 

We  may  term  that  part  of  the  field  in  which  the  patient  can  still 
distingnish  an  object  (a  hand,  a  piece  of  chalk,  &c.)  the  qiumtiiative 
field  of  vision,  in  contradistinction  to  that  smaller  portion  in  which 
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he  ifl  able  to  ooimt  fingers,  and  wbicb  may  be  designated  the  quaUta' 
five  field. 

The  following  method  of  examining  the  field  is  still  more  accnrate, 
and  I  should  advise  its  adoption  in  all  cases  where  it  is  of  importance 
to  have  an  exact  map  of  the  extent  of  the  field,  as  in  glaucoma, 
detachment  of  the  retina,  &c.,  so  that  a  record  may  be  kept  of  the 
condition  of  the  field  during  the  progress  of  the  diseasci  or  that  we 
may  be  able  to  compare  its  extent  before  and  after  an  operation.  The 
patient  being  placed  before  a  large  black  board,  at  a  distance  of  from 
twelve  to  16  inches,  is  directed  to  close  one  eye  and  to  keep  the  other 
steadily  fixed  upon  a  chalk  dot,  marked  in  the  centre  of  the  board  and 
on  a  level  with  his  eye.  A  piece  of  chalk,  fixed  in  a  dark  handle,  is 
then  gradually  advanced  from  the  periphery  of  the  board  towards  the 
centre,  and  the  spot  where  the  chalk  first  becomes  visible  is  then 
marked  upon  the  board.  This  proceeding  is  to  be  repeated  throughout 
the  whole  extent  of  the  field ;  the  different  points  at  which  the  object 
first  becomes  visible  are  then  to  be  united  by  a  line,  which  indicates 
the  outline  of  the  qtumtUative  field  of  vision.  The  extent  of  the 
quaXitaUve  visual  field  is  next  to  be  examined,  and  it  is  to  be  ascer^ 
tained  how  far  from  the  central  spot  the  patient  can  count  fingers  in 
different  directions.  The  points  thus  found  are  also  to  be  marked  on 
the  board,  and  the  marks  afterwards  united  with  each  other  by  a  line, 
which  should  be  of  a  different  colour  or  character  to  that  indicating 
the  extent  of  the  quantitative  field,  so  that  the  two  may  not  be  con- 
founded. It  need  hardly  be  mentioned  that  care  is  to  be  taken  that 
during  the  examination  the  patient's  eye  remains  steadily  fixed  upon 
the  central  spot,  that  the  other  eye  is  kept  closed,  and  that  his  dis- 
tance from  the  board  is  not  altered.  The  extent  of  the  field  inwards 
win,  naturally,  vary  according  to  the  prominence  of  the  patient's  nose. 

It  is  still  more  convenient  to  map  out  the  field  upon  a  large  piece 
of  blue  paper  placed  against  the  board,  as  this  saves  us  the  trouble  of 
copying  the  map  firom  the  latter.  Such  maps  are  to  be  kept  for  future 
reference,  or  for  comparison  with  others  that  may  be  taken  of  the  same 
case  at  a  later  period.  If  this,  however,  cannot  be  done,  we  may  keep 
a  record  of  the  shape  of  the  field,  and  of  the  distance  to  which  the 
patient  can  see  in  different  segments  of  it,  by  the  following  simple 
expedient  which  I  have  for  some  time  adopted. 

The  board  is  to  be  divided  into  four  equal  parts  by  a  vertical  and 
horizontal  line  (of  about  4  feet  in  length),  cutting  each  other  at  the 
central  cross ;  each  quadrant  is  then  again  to  be  divided  into  two 
equal  parts  by  another  line,  so  that  the  whole  is  divided  into  eight 
equal  segments,  as  in  the  accompanying  figure  (fig.  2)  which  repre- 
sents the  division  of  the  field  for  the  left  eye.  For  the  right  eye 
the  position  of  the  letters  must  be  reversed,  thus  u  i  (upwards  and 
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inwarda),  would  he  u  o  (upwards  and  outwards),  and  so  with  all  the 
otii0rs. 

The  meaning  of  the  letters  is  as  follows  : — 

V  M — ^Vertical  Meridian,  dividing  the  field  into  two  lateral  halres 
(inner  and  outer). 

M  M" — Horizontal  Meridian,  dividing  the  field  into  an  upper  and  a 
lower  half. 

The  upper  half  of  the  field  is  subdivided  into  four  segments : — 

u  0  upper  and  outer  segment, 
o  u  outer    „     upper 
u  i  upper   „     inner 
i  u  inner    „     upper 

The  lower  half  is  also  subdivided  into  four  segments  : — 

o  I  outer  and  lower  segment. 
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The  metliod  of  examining  the  patient's  field  of  vision  is  to  be  the 
same  as  that  above  described,  when  a  plain  board  was  nsed.  The 
object  of  the  divisions  is  only  to  fnmish  a  kind  of  firamework  for  the 
map  of  the  field,  which  enables  ns  to  sketch  it  with  more  ease  and 
rapidity.  The  bonndary  of  the  quantitative  and  qnalitative  fields  is  to 
be  marked  both  npon  and  between  each  of  the  divisional  lines,  and 
the  distance  of  each  of  these  marks  from  the  centre  of  the  board  is 
then  to  be  measured,  and  its  extent,  in  inches,  is  to  be  placed  against 
each  mark.  A  small  fac-simile  of  the  field  of  vision  thns  mapped  out, 
may  then  be  drawn  in  the  note-book,  the  field  being  here  also  divided 
into  eight  segments,  the  bonndaries  and  measurements  of  the  map 
being  likewise  copied ;  so  that  we  may  preserve,  in  a  small  and  con- 
venient form,  an  accurate  record  of  the  shape  and  extent  of  the  visual 
field. 

But  the  sight  of  the  patient  may  be  so  much  impaired  that  he  can 
no  longer  count  fingers,  even  in  the  optic  axis,  being  only  able  to  dis- 
tinguish between  light  and  dark,  as  in  cases  of  mature  cataract, 
severe  cases  of  glaucoma,  etc.^  and  yet  it  may  be  of  great  importance  to 
know  whether  or  not  the  field  of  vision  is  of  normal  extent.  This  may 
be  readily  ascertained  in  the  foUovring  manner : — The  patient  is  directed 
to  look  with  the  one  eye  (the  other  being  closed)  in  the  direction  of  his 
uplifted  hand  (held  on  a  level  with  his  eye,  and  at  a  distance  of  from 
12  to  18  inches).  A  lighted  candle  is  then  held  in  different  portions  of 
the  visual  field,  and  the  furthest  point  at  which  it  is  still  visible  in 
various  directions  is  noted,  the  candle  being  alternately  shaded  and 
uncovered  by  our  hand,  so  as  to  test  the  readiness  and  accuracy  of  the 
patient's  answers.  Care  should  also  be  taken  to  shade  the  candle  when 
it  is  removed  to  another  portion  of  the  field.  The  light  may  also  be 
thrown  upon  various  portions  of  the  eyeball  by  the  mirror  of  the 
ophthalmoscope,  and  the  patient  questioned  as  to  the  direction  from 
which  the  light  appears  to  come. 

Mr.  Pridgin  Teale  has  devised  a  modification  of  the  above  method, 
by  subdividing  the  board  (already  divided  by  vertical,  horizontal,  and 
diagonal  lines)  by  a  series  of  concentric  circles.  There  is,  moreover, 
a  travelling  white  disc  of  card  board,  which  can  be  moved  from  the 
outer  edge  of  the  board  to  the  centre  along  the  diagonal  and  other  lines, 
thus  fomung  a  very  convenient  and  easily  recognisable  object.  There 
is  also  a  rest  to  steady  the  patient's  head,  and  maintain  it  at  a  certain 
distance.  He  marks  the  existence  of  good  vision  by  a  +  sign,  imper- 
fect vision  by  — ,  and  absence  of  vision  by  0.  Blank  diagrams  are 
prepared,  which  are  a  copy  of  the  markings  on  the  board,  on  a  scale 
of  ^  of  an  inch  to  1  inch  of  the  board. 

Wecker  employs  the  following  mode  of  taking  the  field.  He  uses  a 
large  black  board,  towards  the  centre  of  which  can  be  moved  in  a 
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radiating  directioB  a  number  of  small  white  ivory  balls,  thus  marking 
the  extent  of  the  field ;  as  soon  as  the  ball  reaches  the  limit  of  the 
field,  it  is  tnmed  ronnd,  and  presents  its  black  posterior  snr£eu;e  to  the 
patient.  On  the  back  portion  of  the  board,  the  shape  and  extent  of 
the  field  can  be  read  off  from  the  position  of  the  white  balls,  which  give 
its  exact  delineation. 

Doable  images  (diplopia). — ^An  object  only  appears  single  when  both 
optic  axea  asre  fixed  npon  it ;  any  pathological  deviation  of  either  optio 
axis  mnst  necessarily  cause  diplopia,  as  the  rays  from  the  object  do  not 
tiien  iaU  npon  identical  portions  of  the  retina.  The  slightest  degree 
of  diplopia  is  that  in  which  the  double  images  are  not  distinctly 
defined,  but  seem  to  lie  slightly  over  each  other,  so  that  the  object 
appears  to  have  a  halo  round  it. 

We  meet  with  two  kinds  of  double  images. 

1.  ffomonymous  (or  direct)  diplopia,  in  which  the  image  to  the 
right  of  the  patient  belongs  to  his  right  eye,  the  left  image  to  the 
left  eye. 

2.  Crossed  double  images,  in  which  case  the  image  to  the  right  of 
the  patient  belongs  to  his  left  eye,  that  on  his  left  to  his  right  eye. 

Homonymous  diplopia  is  always  produced  (except  in  incongruence 
of  the  retinjB)  in  convergent  squint,  for  if  the  eye  deviates  inwards 
from  the  object^  the  rays  coming  from  the  latter  will  fall  upon  the  inner 
portion  of  the  retina,  and  the  image  will  (in  accordance  with  the  laws 
of  projection)  be  projected  outwards,  as  in  fig.  3. 

Let   I.  be  the  right  eye,  j^  ^ 

whose  optic  axis  is  fiixed  upon 
the  object  (b).  11.  The  left 
eye,  whose  optic  axis  (c  d) 
deviates  inwards  from  the 
object ;  the  rays  firom  b  there- 
fere  fiedl  upon  e,  a  portion  of 
the  retina  internal  to  the  yel- 
low spot  (d),  and  the  image  is 
oomsequently  projected  out- 
wards to  f ;  b  and  f  are,  there- 
fcjre,  homonymous  double 
images,  the  image  b,  which  is 
to  the  right  of  the  patient, 
belonging  to  his  right  eye,  the 
image  f  to  his  left  eye. 

Crossed  double  images  arise  in  divergent  squint,  for  as  the  one 
eye  deviates  outwards  from  the  object,  the  rays  from  the  latter  fall 
upon  a  portion  of  ihe  retina  external  to  the  macula  lutea,  the  image 
is  projected  inwards,  and  crosses  that  of  the  other  eye,  as  in  fig.  4 
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L  The  right  eye,  whose  optic  axis  is  fixed  upon  the  object  (b). 
n.  The  left  eje,  whose  optic  axis  (c  d)  deviates  oatwards  from  the 

object;  the  rajs  from  the 
latter  therefore  frdl  upon  e, 
a  portion  of  the  retina  exter- 
nal to  the  macnla  Intea  (d), 
and  the  image  is  projected  to 
f,  crossing  the  image  b ;  the 
image  f,  which  would  lie  on 
the  patient's  right  hand, 
would,  therefore,  belong  to 
his  left  eye,  the  image  b, 
which  would  lie  on  his  left 
side,  to  the  right  eye. 

If  one  eye  squints  up- 
wards, the  rays  wiU  fall  upon 
the  upper  portion  of  the 
retina,  and  the  image  be  pro- 
jected beneath  that  of  the 
healthy  eye.  The  reverse  will  be  the  case  if  the  eye  squints  down- 
wards, for  then  the  rays  will  fall  upon  the  lower  portion  of  the  retina^ 
and  the  image  will  be  projected  above  that  of  the  healthy  eye. 

We  should  never  forget  to  ascertain  whether  the  diplopia  be 
monocular  or  binocular ;  in  the  latter  case,  it  will  of  course  disappear 
upon  the  closure  of  either  eye.* 

Let  us  now  glance  at  the  action  of  prisms.  When  a  ray  of  light 
falls  upon  a  prism,  it  is  refracted  towards  its  base.  If^  for  instance, 
whilst  we  look  at  an  object  («.  g,,  a  lighted  candle)  at  8  feet  distance 
with  both  eyes,  a  prism,  with  its  base  towards  the  nose,  is  placed  before 
the  right  eye,  the  rays  from  the  candle  wOl  be  deflected  towards  the  base 
of  the  prism,  and  fall  upon  a  portion  of  the  retina  internal  to  the 
yeUow  spot,  and  be  consequently  projected  outwards,  giving  rise  to 
homonymous  diplopia.  As  we  are,  however,  very  susceptible  of  double 
images,  the  eye  will  endeavour  to  unite  them  by  an  outward  move- 
ment (its  external  rectus  becoming  contracted),  which  will  again  bring 
the  rays  upon  the  yellow  spot,  but  at  the  same  time  of  course  cause  a 
divergent  squint.     Fig.  5  will  explain  this.     Let  a  b  be  the  optic  axis 


*  In  examimng  the  double  imagee  of  a  paUent,  it  ie  oonTenient  to  place  a  slip  of 
red  glaM  before  the  sound  eye,  for  we  thus  enable  bim  readily  to  diwtinguiah  the 
two  images  bj  their  colour,  and  we  also  weaken  the  intensity  of  the  image  of  the 
sound  eye,  and  approximate  it  more  to  that  of  the  affected  one,  whose  image,  owing 
to  the  rays  from  the  object  &liing  upon  an  eccentric  portion  of  the  retina,  will  be 
less  intense  in  proportion  to  the  distance  of  the  spot,  upon  which  the  nys  fiiU,  from 
the  macula  lutea. 
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of  tiie  lefi  eye  fixed  (with  the  other)  upon  a  candle  8  feet  off.    Kow,  if 

a  prism  (with  ite  base  towards  the  nose)  be  placed  before  the  right  eje, 

the  rays    ajre   refracted   towards   the 

base  of  the  prism  and  do  not,  as  in  ^'  ^' 

the  other  eye,  &31  npon  the   yellow 

spot,  bat  on  a  portion  of  the  retina 

(d)  internal    to   the   latter,   and   the 

image  is  projected    ontwards    to    e; 

homonymons  diplopia  therefore  arises, 

and  to  avoid  this  the  external  rectns 

mnsde  contracts    and  moves  the  eye 

ontwards,  so  as  to  bring  the  macala 

Intea  (c)  to   that  spot  (d)  to  which 

the  rays  are  deflected  by  the  prism. 

As  the  rays  from  the  object  will  now 

CbJI  in   both  eyes  npon  the    macnla 

Intea,  single  vision  will  result,  accompanied,  of  course,  by  a  diver- 
gent sqnint  of  the  right  eye. 

The  reverse  will  occur  if  we  turn  the  prism  with  its  base  to  the 

temple,  for  then  the  rays  will  be  deflected  to  a  portion  of  the  retina  to 

the  outer  side  of  the  macula  lutea,  and  the  image  will  be  projected 

inwards  across  that  of  the  lefb  eye,  and  crossed  diplopia  will  be  the 

resolt.  In  order  to  remedy  this,  the  internal  rectns  will  contract  and 
move  the  eye  inwards,  so  as  to  bring  the  macula  lutea  to  that  spot  to 
which  the  rays  are  deflected. 

The  Compress  Bandage, — ^The  form  of  bandage  to  be  employed,  as 
well  as  its  mode  of  application  to  the  eye,  is  of  much  practical  import- 
ance, and  it  should  vary  according  to  the  effect  which  we  desire  to 
produce.  If  the  bandage  is  applied  only  for  the  purpose  of  keeping 
the  dressing  upon  the  eye^  of  preventing  the  movement  of  the  latter 
and  of  the  eyelids,  or  of  guarding  the  eye  against  the  effect  of  light  or 
cold,  it  need  be  but  of  a  very  simple  kind,  and  I  think  Liebreich's 
bandage  answers  these  purposes  best.  But  Yon  Graefe  has  shown  that 
the  compress  and  bandage  may  often  be  made  of  great  therapeutical 
▼alue,  especially  in  arresting  and  limiting  suppurative  inflammation  of 
the  cornea,  such  as  is  apt  to  occur  in  old  and  decrepid  persons  after 
injuries  to  the  cornea,  or  an  operation  (e.^.,  extraction  of  cataract). 
In  such  cases  Liebreich's  bandage  does  not  suffice,  and  we  must 
employ  the  pressure-bandage  of  Yon  Ghraefe. 

Liebreich's  bandage  consists  of  a  knitted  cotton  band  about  12 
inches  long  and  2-^  inches  wide.  At  the  one  end  are  two  tapes,  the  one 
going  round  the  back  of  the  head,  the  other  forming  a  cross-bar  with 
the  first,  and  passing  over  the  top  of  the  head.  The  other  end  of  the 
bandage  also  carries  a  tape  which  is  to  be  tied  at  the  side  of  the  head. 
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opposite  the  affected  eye,  to  the  one  coming  round  from  the  back.  The 
principal  advantages  offered  by  this  bandage  are — ^that  it  perfectly 
retains  its  position  without  slipping,  and  that  it  can  be  undone  and  the 
dressings  changed  without  the  patient's  head  having  to  be  raised  from 
the  pillow.  If  the  thick  knitted  band  proves  heavy  and  hot,  I  substi- 
tute for  it  a  band  of  fine  muslin  or  of  elastic  web.  The  bandage  is  to 
be  applied  over  the  following  dressing : — The  patient  being  directed 
gently  to  close  his  eyes,  a  piece  of  soft  linen  is  laid  over  the  lids  so  as 
to  soak  up  any  discharge,  small  oval  pledgets  of  charpie*  or  carded 
cotton- wool  are  then  placed  over  this,  more  especially  in  the  hollow  at 
the  inside  of  the  eyeball  and  beneath  the  upper  edgaof  the  orbit,  so  as 
to  fill  these  out,  and  bring  the  padding  nearly  to  the  same  level  as  in 
the  centre.  The  pressure  of  this  cushion  should  be  quite  uniform,  and 
not  greater  upon  one  portion  of  the  eye  than  another,  more  especially 
upon  the  centre  of  the  eyeball,  otherwise  it  will  produce  pain  and  dis- 
comfort. The  succession  of  the  pledgets  of  charpie  should  be  applied  in 
such  a  manner  that  the  upper  lid  is  gently  stretched  across  the  eyeball 
in  a  lateral  direction,  and  the  lids  thus  kept  immoveable.  The  two 
principal  points  of  pressure  should  be  at  the  inner  and  outer  canthus, 
so  that  the  eyeball  is  only  pressed  by  the  upper  lid  being  stretched 
gently  across  it. 

Yon  Ghraefet  makes  use  of  three  different  forms  of  compressive 
bandages — 1,  the  temporary ;  2,  the  regular  compress ;  8,  the  pressure 
compress. 

1.  The  temporary  hcmdage  simply  consists  of  a  knitted  cotton 
band  about  15  inches  in  length  and  If  inch  in  width,  which  is  to  be 
placed  over  the  eye  and  fEwtened  by  a  couple  of  tapes.  For  this  pur- 
pose I  think  liebreich's  bandage  ia  to  be  greatly  preferred,  but  with 
the  next  two  forms  of  bandage  it  is  dijQTerent,  for  here  we  can  regulate 
the  degree  and  mode  of  pressure  desired  with  a  nicety  and  accuracy 
not  to  be  obtained  with  Idebreich's. 

2.  The  Regular  Compress. — This  bandage  is  about  If  yard  long 
and  H  inch  wide.  Its  outer  two-thirds  consist  of  fine  and  very 
elastic  flannel,  its  central  third  of  knitted  cotton.  The  eye  having 
been  padded  with  charpie  or  cotton  wool,  as  above  directed,  the  band- 
age is  to  be  thus  adjusted : — One  end  is  to  be  applied  to  the  forehead 
just  above  the  affected  eye,  and  is  then  to  be  passed  to  the  opposite 
side  of  the  forehead  and  above  the  ear  to  the  back  of  the  head ;  the 

*  Charpie  consists  of  threads  of  very  fine  linen ;  the  linen  should  he  cut  into 
small  squares  of  about  8  or  4  inches  in  diameter,  and  the  indiyidual  threads  are 
then  to  he  pulled  out,  thus  forming  the  charpie,  which  should  then  he  folded  into 
small  pledgets.    This  is  much  cooler  and  more  comfortable  than  cotton  wool. 

t  A.  f.  O.  ix,  2 ;  vide  also  an  abridgement  of  this  paper,  by  the  author,  in  B.  L. 
O.  H.  Bep.  iy,  2. 
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knitted  portion  is  then  carried  on  below  the  ear  and  bronglit  upwards 
over  the  compress,  the  bandage  being  then  again  passed  across-  the 
forehead  and  its  end  firmly  pinned.  The  opposite  eye  may  be  closed 
with  a  strip  of  plaster,  or,  should  it  also  require  a  compress,  a  separate 
bandage  is  to  be  applied. 

3.  The  fteMure  ha/ndage  is  made  of  fine  and  very  elastic  flannel,  and 
should  be  about  3|-  yards  long  and  1^  inch  wide.  It  is  intended  to 
produce  complete  immobility  of  the  eye,  and  to  exert  a  considerable 
degree  of  graduated  pressure.  The  one  end  of  the  bandage  is  to  be 
placed  upon  the  cheek,  at  a  point  about  midway  between  the  angle  of 
the  jaw  and  the  ear  of  the  affected  side,  and  the  bandage  brought  up 
OTer  the  compress  (but  not  applied  too  tightly)  and  carried  across  the 
forehead  to  the  back  of  the  head ;  and  then,  passing  beneath  the  ear, 
a  second  turn  is  to  ascend  (somewhat  more  yertically)  over  the  com- 
press, pressing  firmly  upon  the  latter.  The  bandage  is  then  again 
carried  across  the  forehead  to  the  back  of  the  head,  and  finally  brought 
once  more  over  the  compress,  but  this  time  it  is  not  to  be  pulled 
tight. 

Baron  HeurteUmfp*8  Artificial  Leech. — ^This  instrument  is  of  the 
greatest  service  in  the  abstraction  of  blood  in  deep-seated  intra- 
ocular diseases,   as,  for  instance,  in  inflammations  of  the  choroid, 
retina,  and  optic  nerve.     For  in  order  to  relieve  the  intra-ocular 
circulation,  it  is  necessary  that  the  depletion  should  be  rapid,  and  we 
find  that  in  the  inflammations  of  the  deeper  tunics  of  the  eye,  depletion 
by  leeches  is  almost  useless,  whereas  the  effect  of  the  artificial  leech 
is  very  considerable.      The  instrument   consists   of  a  small  sharp 
cylindrical  drill,  and  of  a  glass  exhausting  tube,  with  an  air-tight 
piston.     The  driU  can  be  set  so  as  to  make  the  incision  of  the  desired 
depth,  and  is  worked  by  a  string,  on  pulling  which  a  rapid  revolution 
of  the  drill  is  causeil,  and  the  skin  consequently  deeply  incised.     The 
instrument  is  to  be  applied  to  the  temple,  and  the  hair  should  be 
previously  shaved  off  at  this  spot,  otherwise  it  will  get  between  the 
skin  and  the  edge  of  the  exhausting  tube,  and  thus  cause  the  admission 
of  air.     The  incision  should  be  made  tolerably  deep  (the  depth  varying 
of  course  with  the  thickness  of  the  skin),  in  order  that  the  blood  may 
flow  fi^eely  and  rapidly.  The  air-tight  piston  is  then  to  be  applied  over 
the  incision,  and  a  few  rapid  turns  given,  so  that  the  skin  may  be  some- 
what sucked  up  into  the  tube.     The  blood  will  now  flow  very  rapidly, 
and  the  screw  in  the  piston  must  be  moved  in  accordance  with  the 
flow  of  blood,  so  that  jio  vacuum  exists  between  the  plug  and  the 
column  of  blood,  nor  should  the  screw  be  moved  roughly  and  too 
quickly,  otherwise  it  may  produce  great  pain.     The  glass  cylinder 
(which  holds  about  1  oz.  of  blood)  should  be  filled  in  from  three  to 
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fbnr  minateo.  The  phig  of  Uie  cylinder  Bhonld  be  soaked  in  hot  water 
prerioiu  to  the  operatioii,  bo  that  it  may  eweU  up  and  fit  reiy  tightlj 
into  the  tabe,  and  the  edge  of  the  latter,  which  is  implied  to  the  Bkin, 
shonld  be  gTensed  or  soaped,  in  order  that  it  may  fit  closely  to  the 
skin,  and  prevent  the  entrance  of  air.  Wilh.  a  little  practice  the 
operation  may  be  gently,  yet  effectually  performed  without  giving 
much  pain  to  the  patient.  Hot  fomentations  shonld  be  applied  after- 
wards,  so  that  there  may  be  fVee  after  bleeding.  As  the  abstraction  of 
blood  Dear  the  eye  always  causes  ooneiderable  increase  in  the  flow  of 
blood  to  the  part  and  its  vicinity,  the  patient  should  be  kept  in  a 
darkened  room  for  the  first  twenty>fonr  hours,  ontil  the  period  of  reac- 
tion is  passed.  At  first  the  sight  will  be  a  little  dim  and  indistinct, 
bnt  ajler  thirty  to  thirtj-siz  hours  have  elapsed,  the  beneficial  effects  of 
the  depletion  will  generally  be  marked. 

Tha  Eye-douehe. — The  best  and  cheapest  form  of  tins  instmment 
consists  of  a  piece  of  india-rubber  tubing  ^>out  4i  feet  in  Length, 
carrying  a  rose  at  one  end,  and  at  the  other  a  carved  pieoe  of  metallio 
pipe,  which  is  to  be  suspended  in  a  jug  of  water  placed  on  a  high 
shelf.  The  fine  jet  of  water  thrown  ap  through  the  rose  wilt  be  about 
12  to  15  inches  in  height,  and  the  force  with  which  it  plays  upon  the 
eye  may  be  regulated  by  approximating  or  removing  the  Utter  from  the 
rose.  This  form  of  eye-douche  is  to  be  prefiarred  to  that  which  is 
applied  by  means  of  a  cup  to  the  eye  itself,  as  the  jet  is  in  this  case  &r 
too  strong,  and  often  inoroMes  instead  of  alleviating  the  irritation.  It 
is  to  be  employed  night  and  morning,  or  ofliener  if  the  eyes  feel  hot 
and  tired,  for  two  or  three  minutes  at  a  time.  The  eyelids  are  to  be 
closed,  and  the  stream  of  water  is  to  play  gently  upon  them. 

Mathieu's  (Paris)  water  pulveriser,  or  the  instmment  used  for 
Dr.  Bichardsim'B  ether  spray,  will  also  be  fonnd  vety  useM  and 
agreeable. 


Chapter  I. 


DISEASES    OF    THE    CONJUNCTIVA. 


1.— HYPERiEMIA  OF  THE  CONJUNCTIVA. 

Wb  not  nnfirequently  meet  with  a  hypersBimo  condition  of  the  con- 
jnnctiTa,  and  it  is  of  practical  importance  to  distingoish  this  from  a 
mild  form  of  conjmictiYitis.     In  the  former  condition  we  find,  on  evert- 
ing the  eyelids,  that  their  lining  membrane  is  abnormally  red,  and 
perhape  a  little  swollen,  and  traversed  by  well-marked  meshes  of  blood- 
vessels,  which  render  the  Meibomian  glands    somewhat  indistinct. 
This  increased  redness  may  extend  to  the  retro-tarsal  fold,  canmcle, 
semilnnar  fold,  and  even  to  the  ocnlar  conjunctiva,  so  that  the  white  of 
the  eye  appears  flushed  and  injected.     The  papillsa  of  the  conjunctiva 
may  also  be  slightly  swollen  and  tui^d,  which  gives  a  somewhat  rough 
and  velvety  appearance  to  the  inside  of  the  lids.    The  patient  is  generally 
troubled  by  a  feeling  of  smarting  and  itching  in  the  eye,  and  a  heaviness 
and  weight  in  the  eyelids,  so  that  he  experiences  some  difficulty  in 
keeping  them  open.     These  sensations  become  worse  in  the  evening, 
more  especially  in  bright  artificial  light.     Sometimes  there  is  a  slight 
tendency  to  lachrymation  when  the  eyes  are  exposed  to  wind  or  a  smoky 
atmosphere,  but  there  is  no  trace  of  any  mucous  discharge. 

This  hyperesmic  condition  may  be  produced  by  long-continued  work 
at  small  objects,  such  as  reading,  engraving,  microscopizing,  more  espe- 
cially by  strong  artificial  light.  It  is  also  not  unfrequently  a  reflex 
symptom  of  hypersBmia  of  the  choroid  and  retina.  Thus  in  very  short- 
sighted persons  affected  with  sderotico-choroiditis  posterior,  we  ofben 
notice  that  the  conjunctiva  becomes  flushed  if  they  persist  long  in 
reading,  sewiiig,  etc.  Again,  we  frequently  meet  with  the  same  thing  in 
persons  suffering  from  hypermetropia,  who  either  do  not  use  spectacles 
at  all,  or  of  an  insufficient  power,  so  that  their  accommodation  is  strained 
and  &tigued. 

It  may  also  be  caused  by  an  irritating  condition  of  the  atmosphere, 

€.g,y  cold  wind,  dust,  etc.     Or  it  may  be  due  to  mechanical  irritants, 

such  as  a  foreign  body  lodged  under  the  eyelids  or  in  the  cornea, 

inversion  of  the  lashes,  or  an  obstruction  of  the  lachrymal  passages. 

The  treatment  of  hypersBmia  of  the  conjunctiva  is  very  simple,  and 
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should  be  ohiefl j  directed  to  the  remoyal  of  the  cause.  If  it  be  brought 
on  by  overwork,  cessation  from  this  must  be  enforced,  and  if  the  patient 
snfiers  from  hypermetropia,  this  most  be  treated  by  the  proper  nse  of 
spectacles.  The  eye-douche  or  the  pnlverizer  mnst  be  frequently  used, 
and  the  eyelids  should  be  bathed  with  an  evaporating  lotion,  which 
g^reatly  relieves  the  feeling  of  heaviness  in  the  lids.  The  following 
lotions  will  be  found  very  useful  for  this  purpose : — 

1.  Q)  Sp.  ^ther.  Nit.  5j,  Acet.  Aromat.  gtts.  vj,  Aq.  Distill  Jyj.  To 
be  sponged  ovor  the  closed  eyelids  and  around  the  eyes  3 — 4  times 
daily,  and  allowed  to  evaporate. 

2.  9)  ^theris  5\i — ^3iv.  Spir.  Boeismar,  Jiv.  To  be  used  in  the 
same  way  as  the  above,  but  in  smaller  quantity,  especially  if  the  skin 
be  very  delicate  and  susceptible.  The  best  astringent  lotions  are  those 
composed  of  2 — 4  grains  of  sulphate  of  sine  or  acetate  of  lead,  in  .4 — 6 
ozs.  of  water.  A  piece  of  folded  lint  saturated  with  this  lotion,  is  to 
be  laid  over  the  eyelids  for  15  or  20  minutes  several  times  a  day, 
and  a  few  drops  may  be  allowed  to  enter  the  eye. 

But  if  the  hypersamia  has  become  chronic,  these  applications  will 
not  suffice,  and  it  will  then  be  necessary  to  apply  a  drop  or  two  of  a 
weak  collyrium  (gr.  j. — ^ij.  to  ^.  of  water)  of  sulphate  of  zinc  or  copper, 
or  even  of  the  nitrate  of  silver,  to  the  conjanctiva;  or  the  sulphate  of 
copper  or  the  lapis  divinus*  may  be  lightly  applied  in  substance.  The 
eye-douche  or  cold  compresses  should  be  used  after  these  applications. 
I  must  here  call  attention  to  a  very  prevalent  popular  error,  namely, 
that  it  strengthens  the  eyes  to  dip  the  &ce  into  cold  water  with  the 
eyelids  open.  This  habit  is,  however,  to  be  oondenmed,  as  it  often 
produces  much  irritation  and  hypersemia  of  the  conjunctiva. 


2.— CATARRHAL  OPHTHALMIA. 

The  term  ''  simple  conjunctivitis  "  should,  I  think,  be  altogether 
discarded.  It  is,  in  fact,  only  the  mildest  form  of  catarrhal  ophthalmia, 
and  hence  there  is  no  reason  to  make  it  a  distinct  disease. 

On  everting  the  eyelids  in  a  case  of  catarrhal  ophthalmia,  we  notice 
that  the  conjunctiva  is  red,  vascular,  and  swollen,  so  thai  the  Meibomian 
glands  are  nearly  or  entirely  hidden.  The  hyperemia  commences  at  the 
tarsal  portion  of  the  conjunctiva,  to  which  it  may  indeed  remain  con- 
fined in  very  nuld  cases.  Generally,  however,  it  soon  extends  to  the 
retro-tarsal  fold,  caruncle,  semilunar  fold,  and  ocular  conjunctiva, 
reaching  perhaps  quite  up  to  the  edge  of  the  cornea.  As  the  disease 
subsides  the  vascularity  retraces  its  steps  in  the  reverse  direction.     It  is 

*  LapiB  diTinuB  is  composed  of  equiil  parts  of  sulphate  of  copperi  nitrate  of  potass 
and  alum,  which  ingredients  are  to  be  moulded  into  sticks. 
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important  to  distmgiiisli  the  yascularitj  of  the  ocular  conjunctiva  from 
that  of  the  subconjunctiyal  tissue.*  The  former  is  characterised  by  a 
superficial  network  of  vessels  of  a  brick-red  or  scarlet  colour,  which  run 
up  to  the  edge  of  the  cornea,  and  are  freely  movable  upon  the  scle- 
rotic. The  meshes  of  this  network  are  coarse  and  large,  more  espe- 
cially towards  the  region  of  the  retro-tarsal  fold.  On  a^d  between  them 
are  often  noticed  coarse  red  patches  of  extravasated  blood,  particularly 
near  the  cornea.  But  these  effusions  are  also  seen  on  the  palpebral 
conjunctiva  and  retro-tarsal  fold.  If  the  ocular  conjunctiva  is  alone 
impUcated,  the  white  sclerotic  can  be  seen  shining  through  the  vascular 
meshes.  But  it  is  different  if  the  subconjunctival  tissue  is  also  injected, 
for  we  then  notice  fine,  parallel  vessels  of  a  rosy  tint,  radiating  towards 
the  cornea,  around  which  they  form  a  pink  zone.  These  vessels  are  not 
movable  upon  the  sclerotic. 

The  eyelids  are  generally  somewhat  swollen  and  red,  and  their  tem- 
perature is  perhaps  slightly  increased ;  but  none  of  these  symptoms  are 
so  marked  as  in  purulent  ophthalmia.  Occasionally  the  oedema  of  the 
eyelids  is  so  considerable,  that  the  upper  lid  hangs  down  in  a  massive 
fold,  and  overlaps  the  lower.  The  edges  of  the  lids  are  usually  some- 
what red  and  swollen,  and  at  a  later  stage  they  often  become  sore  and 
excoriated  from  the  discharge,  and  the  altered  secretion  of  the 
Meibomian  glands.  Indeed,  this  irritation  may  in  time  give  rise  to 
marginal  blepharitis. 

The  degree  of  swelling  of  the  lids  does  not,  however,  necessarily 
correspond  to  the  intensity  of  the  disease,  or  the  redness  of  the  con- 
junctiva. Thus,  in  feeble  subjects  we  sometimes  find  that  there  is  great 
cedema  of  the  lids,  leading  us  to  suspect  a  severe  form  of  the  disease, 
and  yet,  on  opening  the  eye,  we  are  surprised  to  find  but  slight  injection 
of  the  palpebral  and  ocular  conjunctiva,  and  but  little,  if  any,  discharge. 
In  such  cases  we  should  examine  as  to  the  existence  of  an  hordeolum, 
or  whether  the  patient  has  been  stung  on  the  lid  by  an  insect. 

In  the  severer  cases  of  catarrhal  ophthalmia,  we  find  that  the  con- 
junctiva becomes  very  swollen,  more  especially  in  the  region  of  the 
retro-tarsal  fold,  so  that,  on  considerable  eversion  of  the  eyelids,  it 
springs  into  view  in  the  form  of  one  or  more  thick  red  girdles  encircling 
the  eyeball.     The  caruncle  and  semilunar  fold  are  also  swollen,  and 

*  We  may  distinguish  three  kinds  of  yascularitj  on  the  ejeball :  1.  The  con- 
jnnctiTal  yesseb,  which  are  brick -red,  large-meshed,  and  freely  movable.  They  consist 
both  of  reins  and  arteries.  2.  The  subconjunctival  vessels  which  are  of  a  pink,  rosy 
tint,  their  meshes  being  smaller,  and  the  vessels  radiating  in  a  parallel  direction 
towards  the  edge  of  the  cornea,  around  which  they  form  a  rosy  zone ;  these  vessels 
are  chiefly  venous.  8.  The  sclerotic  vessels,  which  do  not  appear  in  the  form  of 
distinct  individual  vessels,  but  as  small  ill-defined  red  patches,  which  lend  a  bluish- 
red  blush  to  the  surface  of  the  sclerotic.  For  further  information  as  to  the  blood- 
vessels of  the  eye,  I  must  lefer  the  reader  to  Leber's  important  researches,  A.  f.  O. 
zi,  1, 1 ;  and  also  to  those  of  Donders,  Klin.  Monatsblat.  1864. 
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ajasume  a  dark  red  and  fleshy  appearance.  At  an  early  stage  of  the 
affection,  the  swelling  of  the  conjunctiva  is  firm,  and  lends  a  peculiar 
lostrons  and  glistening  appearance  to  the  inner  surface  of  the  lids ;  but 
later  it  becomes  more  flaccid  and  soft,  and  falls  more  readily  into  folds. 
The  papillsB  of  the  conjunctiya  generally  become  swollen  and  turgid, 
often  to  a  considerable  degree,  so  that  they  give  a  rough,  yelvety,  and 
so-called  "  granular  "  appearance  to  the  conjunctiva.*  In  severe  cases, 
especially  in  old  decrepid  persons,  and  afber  the  long-continued  use  of 
cold  applications,  the  ocular  conjunctiva  may  also  become  swollen 
(chemosis),  which  is  due  to  a  serous,  or  perhaps  even  plastic,  infiltra- 
tion of  the  conjunctiva  and  subconjunctival  tissue.  In  the  majority 
of  cases,  however,  the  chemosis  is  but  very  slight. 

The  discharge  varies  in  quantity  and  quality,  according  to  the 
stage  and  intensity  of  the  affection.  In  the  early  stages,  there  is  gener- 
ally only  an  increased  secretion  of  tears,  but  the  discharge  soon  becomes 
more  opaque  and  stringy,  and  of  a  yellowish  red  tinge,  consisting  chiefly 
of  albumen  and  broken  down  epithelial  cells.  As  the  disease  advances, 
and  the  inflammatory  symptoms  increase  in  severity,  the  discharge 
becomes  more  copious  and  of  a  muco-purulent  character,  the  pus  cells 
being  suspended  in  the  mucus.  It  then  also  assumes  a  light  yellow 
colour,  and  a  thicker  and  more  creamy  consistence.  In  veiy  mild  cases 
it  is  often  so  slight  in  quantity  that  it  might  easily  escape  detection. 
Perhaps  it  is  only  on  very  considerable  eversion  of  the  lids  that  a  thin 
yellow  string  of  matter  is  observed  to  be  embedded  and  almost  hidden 
in  the  folds  of  the  conjunctiva,  or  collected  in  the  form  of  a  small  yellow 
bead  at  the  angle  of  the  eye.  The  lashes  are  generally  found  to  be 
somewhat  glued  together  in  the  morning  by  the  discharge,  and  the 
altered  and  increased  secretion  of  the  Meibomian  glands. 

There  is  generally  very  little  pain  in  catarrhal  ophthalmia.  The 
patient  only  complains  of  a  feeling  of  heat  and  itching  in  the  lids  which 
causes  him  to  rub  them  frequently.  These  sensations  increase  towards 
night,  and  manifest  themselves  especially  during  reading  or  writing  by 
artificial  light,  or  in  a  crowded  and  smoky  room.  The  eyelids  feel  stiff 
and  heavy,  so  that  it  is  difficult  to  open  them,  this  is  especially  the  case 
if  the  lids  are  rather  tight  and  press  upon  the  globe.  One  of  the  most 
characteristic  symptoms  is  the  sensation  as  if  a  foreign  body,  such  as 
sand,  grit,  or  finely-powdered  glass  were  lodged  under  the  lids.  This  is 
evidently  due,  as  was  pointed  out  by  Mackenzie,  to  the  friction  of 

*  In  using  the  term  "  granular  "  for  this  appearance  of  the  oonjunctiTa,  I  must 
strongly  insist  upon  the  great  necessity  of  not  confounding  this  condition  with  that 
of  true  granular  lids,  which  is  but  too  often  done,  and  which  has  led  to  yeiy  great 
confusion,  not  only  in  the  diagnosis,  but  also  in  the  treatment  recommended  for  these 
affections.  In  the'  former  case,  the  granular  appearance  is  simply  due  to  the  infil- 
trated  and  turgid  condition  of  the  papillie,  whereas  the  true  granulations  are  a  new 
formation  of  a  perfectly  different  character. 
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the  swollen  papiUss  against  the  ocnlar  oonjtmctiya.  This  sensation 
shonld,  however,  remind  ns  of  the  &ct  that  the  symptoms  of  catarrhal 
ophthalTnia,  viz.,  oonjnnctiyal  and  snboonjnnctival  injection,  lachryma- 
tion,  pain,  Ac,  may  be  produced  by  a  foreign  body,  and  the  inner  snr- 
&oe  of  both  Hds,  as  well  as  the  cornea,  shonld  therefore  be  carefully 
examined,  in  order  that  we  may  ascertain  whether  a  foreign  body  be 
present  or  not. 

There  is  generally  only  a  slight  degree  of  photophobia.  If  it  is 
Gevere,  and  accompanied  by  much  lachrymation,  subconjonctival  injec- 
tion, and  considerable  pain  in  and  around  the  eye,  more  particularly 
over  the  brow  and  down  the  side  of  the  nose  (ciliary  neuralgia),  it  is  a 
sign  iJiat  there  is  much  irritation  of  the  cUiary  nerves. 

Vision  is  only  in  so  far  affected,  that  objects  may  appear  somewhat 
hazy  and  indistinct,  as  if  seen  through  ground  glass,  which  is  due  to 
the  preeenoe  of  a  little  of  the  discharge  upon  the  cornea.  The  patients 
also  notioe  muscse  volitantes  in  the  shape  of  strings  of  fine  beads  float- 
ing through  the  field  of  vision,  these  are  produced  by  mucus  and  little 
flakes  of  epithelium  being  washpd  over  the  cornea  by  the  movements  of 
the  eyelids.  For  the  same  reason,  the  flame  of  a  candle  often  appears  to 
be  surrounded  by  a  coloured  ring  which,  however,  also  disappears  when 
the  lids  are  rubbed.  I  need  hardly  point  out  that  this  should' not  be 
oonfoxmded  with  the  luminous  ring  round  a  flame,  which  is  one  of  the 
pEremonitory  symptoms  of  glaucoma. 

Catarrhal  ophthahnia  may  be  caused  by  sudden  changes  in  the 
atmosphere,  by  exposure  to  cold,  draught,  and  wet,  or  to  great  heat  and 
glare,  as,  for  instance,  from  a  blacksmith's  forge,  or  a  large  cooking  fire. 
Long  confinement  in  hot,  smoky,  crowded,  and  ill- ventilated  rooms  may 
likewise  produce  it,  as  also  excessive  use  of  the  eyes,  especially  by  arti- 
ficial light.  Or  it  may  show  itself  in  conjunction  with,  and  be  a  part 
symptom  of  the  affections  of  the  mucous  membrane  of  the  nose  or 
respiratoiy  organs.  As  a  continuation  of  the  common  integument,  the 
conjunctiva  may,  moreover,  become  affected  in  the  acute  exanthemata, 
as  in  small  pox,  scarlatina,  and  measles,  also  in  erysipelas,  herpes  zonter, 
and  eczema  of  the  fisboe.  It  may  suffer  consecutively  in  affections  of  the 
eyelids,  as  for  instance  in  ectropion  or  distichiasis,  or  in  those  of  the 
lachrymal  apparatus.  Indeed  epiphora  dependent  upon  some  impedi- 
ment to  the  free  efflux  of  the  tears,  is  a  not  unfr^quent  cause  of  obstinate 
and  chronic  inflammation  of  the  conjunctiva,  which  readily  disappears  as 
soon  as  the  lachrymal  affection  is  cured.  Undetected  foreign  bodies,  or 
injuries  frx>m  mechanical  or  chemical  irritants  may  also  give  rise  to  con- 
junctivitis. 

Finally,  it  may  be  produced  by  contagion,  more  especially  if  the 
disease  is  at  all  severe,  if  the  swelling  extends  to  the  retro-tarsal  fold  of 
the  upper  lid  and  the  discharge  is  of  a  muco-purulent  character.   It 
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almost  always  reproduces  catarrhal  ophthalmia  and  only  in  rare  cases 
gives  rise  to  the  purulent  or  diphtheritic  form. 

The  prognosis  of  catarrhal  ophthalmia  is  favourable,  for  the  affec- 
tion is  very  amenable  to  treatment.  The  milder  forms  generally  run 
their  course  in  a  few  days,  the  more  severe  in  two  or  three  weeks.  The 
cornea  becomes  but  seldom  implicated,  and  even  if  ulcers  should  form 
upon  it,  they  are  generally  quite  superficial  and  peripheral,  so  that  at 
the  worst  they  only  give  rise  to  a  slight  opacity.  Only  in  very  severe 
cases  and  under  very  injudicious  treatment  do  the  cornea  and  iris  par- 
ticipate to  any  dangerous  extent. 

K  the  affection  is  neglected,  it  may  become  chronic  and  prove  very 
obstinate  and  intractable,  more  especially  in  old  persons.  The  conjunc- 
tiva becomes  flaccid  and  rough,  and  this  may  give  rise  to  superficial 
corneitis,  or  ectropion,  particularly  of  the  lower  lid. 

The  treatment  must  vary  according  to  the  stage  and  the  severity 
of  the  disease.  If  the  eye  is  very  irritable,  and  there  is  much  photo- 
phobia, lachrymation  and  ciliary  neuralgia,  accompanied  by  conjunc- 
tival and  marked  subconjunctival  injection,  ^astringent  lotions  should 
be  carefully  avoided,  as  they  would  increase  the  irritability,  or  might 
even  set  up  inflammation  of  the  cornea  or  iris.  In  such  cases,  the  Lids 
should  be  well  everted  and  a  careful  examination  made  as  to  the  presence 
of  a  foreign  body  beneath  them,  or  upon  the  cornea.  K  none  is  detected, 
the  condition  of  the  palpebral  and  ocular  conjunctiva,  and  of  the  cornea 
and  iris  should  next  be  ascertained,  as  these  symptoms  of  irritation  may 
be  due  to  phlyctenular  ophthalmia,  or  to  a  commencing  inflammation  of 
the  cornea  or  iris.  In  this  condition  of  the  eye,  it  is  often  impossible 
to  decide  whether  it  is  simply  a  case  of  commencing  catarrhal  ophthal- 
mia accompanied  by  unusually  severe  symptoms  of  ciliary  irritation,  or 
whether  it  is  a  case  of  incipient  corneitis  or  iritis.  It  is,  therefore, 
always  the  wisest  plan  to  leave  the  question  of  diagnosis  open,  until  the 
real  character  of  the  affection  becomes  more  pronounced,  and  to  en- 
deavour to  alleviate  the  symptoms  of  irritation  by  soothing  applications. 
By  so  doing,  we  guard  ourselves  against  conmiitting,  perhaps,  a  serious 
error  in  treatment.  For  if  it  should  turn  out  to  be  a  case  of  catarrhal 
ophthalmia,  astringents  may  be  employed  as  soon  as  the  symptoms  of 
irritation  have  somewhat  subsided,  and  the  discharge  has  assumed  a 
muoo-purulent  character ;  if,  on  the  other  hand,  it  should  prove  to  be  a 
case  of  corneitis  or  iritis,  the  treatment  has  been  most  appropriate  and 
judicious,  whereas  the  use  of  astringents,  more  especially  the  more 
powerful  ones,  would  have  been  very  injurious. 

The  patient  should  be  warned  to  guard  his  eyes  against  exposure  to 
wet  or  cold ;  and  to  abstain  firom  all  reading,  &c.,  more  especially  by 
artificial  light. 

In  order  to  relieve  the  ciliary  neuralgia,  hot  poppy  fomentations 
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shonld  be  applied  to  the  eye ;  but  if  the  patient  should  be  of  a  rheumatic 
habit,  the  moisture  may  produce  considerable  oedema  of  the  Hds,  and, 
hot  dry  flazmels  are  therefore  to  be  preferred. 

A  solution  of  atropine  (gr.  ij  to  Jj  of  water)  should  be  dropped  into 
the  eyes  two  or  three  times  a-day,  and  the  following  compound  bella- 
doima  ointment  should  be  rubbed  over  the  forehead : — 

$>  Extract  Belladonnae  gr.  x. — Hydrarg.  Ammon.  Chlorid.  gr.  v. — 
Adip.  5J*  ^*  ^  portion  of  this  is  to  be  rubbed  over  the  forehead  three 
or  four  times  daily,  and  should  be  covered  by  a  piece  of  thin  tissue 
paper,  so  as  to  prevent  its  drying  and  becoming  hard.  It  should  not  be 
washed  off  until  it  is  time  for  its  re-application.  In  the  course  of  two 
or  three  days  a  slight  papular  eruption  will  appear,  when  the  ointment 
is  to  be  discontinued. 

When  the  acute  symptoms  of  irritation  have  subsided,  and  those  of 
catarrhal  ophthalmia — ^more  especially  a  muco-purulent  discharge — 
begin  to  show  themselves,  astringents  most  be  applied.  In  the  milder 
cases,  in  which  there  is  not  much  conjunctival  redness,  and  the  discharge 
is  chiefly  of  a  mucous  character,  lodging  in  the  form  of  thin,  yellowish 
stringy  flakes  in  the  retro-tarsal  fold,  or  the  angles  of  the  eye,  a  solution 
of  sulphate  of  zinc  or  copper  (1  or  2  grains  to  the  ounce  of  distilled 
water)  should  be  dropped  into  the  eye  two  or  three  times  daily.  If  the 
blood  Tessels  are  much  dilated,  and  the  conjunctiva  relaxed  and  flaccid, 
a  solution  of  tannin  (gr.  iv — ^viij  to  Jj  of  water)  is  to  be  preferred.  T 
have  also  found  much  benefit  from  the  chloride  of  zinc  (gr.  ss — j  to  ^') 
which  is  strongly  recommended  by  Mr.  Critchett. 

But  if  the  inflammation  is  severe,  if  the  discharge  is  copious,  thick, 
and  creamy,  these  remedies  will  no  longer  suffice,  and  we  must  have 
recourse  to  the  nitrate  of  silver,  the  strength  of  the  solution  varying 
according  to  the  amount  and  thickness  of  the  discharge.  For  general 
purposes  a  solution  of  2  or  3  grains  to  the  ounce  will  be  found  the  best. 
A  large  drop  of  this  should  be  applied  with  a  camel's  hair  brush  or  a 
quill  to  the  inside  of  the  lower  eyelid  three  or  four  times  a-day.  The 
tids  should  then  be  rubbed  with  the  finger,  so  that  the  solution  may 
come  in  contact  with  the  whole  of  the  conjunctiva.  The  feeling  of  grit 
and  sand  in  the  eye  as  well  as  the  lachrymation  are  much  relieved,  and 
win  disappear  for  five  or  six  hours.  On  their  reappearance,  the  ooUyrium 
should  be  again  applied.  It  may,  however,  be  necessary  to  apply  a 
stiD  stronger  solution  (gr.  iv — ^vj  to  Jj)  if  the  discharge  is  very 
copious  and  thick,  and  if  the  afiection  has  lasted  for  some  time.  Before 
the  collyrium  is  applied,  the  discharge  must  be  removed  by  the  injection 
of  lukewarm  water  beneath  the  lids.  This  renders  the  action  of  the 
collyrium  far  more  efficacious.  After  each  instillation  of  the  astringent 
coUyria,  cold  water  compresses  should  be  applied  to  the  Uds  for  the 
space  of  from  a  quarter  to  half  an  hour,  being  changed  as  soon  as  they 
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become  at  all  warm.     This  ¥nll  give  great  relief  to  the  patient,-  and 
Bubdae  the  pain  and  irritatian  produced  bj  the  lotion. 

Lukewarm  water  should  be  injected  between  the  lids  every  t^ro  or 
three  hours  so  as  to  wash  away  the  discharge.  Or  the  following^  lotioii 
recommended  by  Mackenzie  may  be  employed  with  adyantage  for  this 
purpose.  9>  Hydrarg.  Bichlorid.  gr.  j. — ^Ammoniie  Muriat.  gr.  tj. — Aq. 
distill.  3^. — ^Misoe.  A  table-spoonful  of  this  lotion  is  to  be  mixed  ^with  a 
table-spoonful  of  hot  water.  In  mild  cases  the  eyes  should  be  fomented 
with  it  three  or  four  times  daily,  a  little  being  permitted  to  enter  iiie  eye. 
In  severer  cases  it  should  be  injected  over  the  whole  conjunctiva. 

A  little  simple  cerate  or  unsoented  cold  cream  is  to  be  applied  to  the 
edges  of  the  lids  to  prevent  their  sticking.  If  crusts  have  formed  upon 
the  lashes,  they  are  to  be  soaked  with  warm  water,  and  then  carefiilly 
removed  so  as  not  to  produce  any  excoriation.  Kthe  edges  or  angles  of 
the  lids  are  sore  and  excoriated,  the  red  precipitate  ointment  (gr.  j — ij 
to  the  drachm  of  lard)  is  to  be  applied  night  and  morning,  or  the  -wealc 
nitrate  of  mercury  ointment  may  be  used. 

The  attendants  must  be  warned  that  the  discharge  in  catanlia] 
ophthalmia  is  contagious,  and  that  the  sponges,  towels,  dbc.,  used  for 
the  patient  must  be  carefolly  kept  i^)art,  and  not  employed  for  any 
other  purpose.  Some  authors  have  expressed  a  doubt  as  to  the  con- 
tagiousness of  catarrhal  ophthalmia,  but  in  out-patient  practice  we  have 
very  frequent  opportunities  of  sedng  several  members  of  the  same  fiunily 
affected  consecutively  with  the  disease.  Constitutional  treatment  vrill 
hardly  be  required ;  the  bowels  should  be  kept  freely  open  and  if  the 
patient  is  feeble  and  out  of  health,  tonics  should  be  administered. 


3.— PURULEira   OPHTHALMIA. 

(Syn.  Egyptian  ophthalmia,  contagious  ophthalmia,  miUtaiy  oph- 
thalmia.) 

We  cannot  draw  a  sharp  line  of  demarcation  between  acute 
catarrhal,  and  purulent  ophthalmia.  The  latter  may  indeed  be 
regarded  as  a  more  severe  form  of  catarrhal  ophthalmia,  in  which 
all  the  symptoms  of  this  affection  are  intensified  in  degree.  The  lids 
are  more  oBdematous,  hot,  and  red,  the  palpebral  and  ocular  oozijunc- 
tiva  more  injected  and  swollen,  and  the  papilUe  more  turgid  and 
prominent.  The  chemosis  is  also  more  considerable,  and  the 
discharge  is  thicker,  more  copious,  and  more  contagious.  The  inflamma- 
tion is,  moreover,  not  confined  to  the  conjunctiva,  but  extends  deeper, 
and  involves  also  the  sub-conjunctival  tissue.  So  that  there  is  not  only 
a  secretion  of  muoo-purulent  discharge  upon  the  free  sur&ce  of  the 
oonjunctiva,  but  also  an  infiltration  of  sero-plastic  lymph  into  the 
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sabstanoe  of  this  membrane.      The  oomea  is,  moreover,   far  more 
firequentlj  and  more  serionsly  implicated  than  in  catarrhal  ophthalmia. 

At  the  oommenoement,  the  patient  experiences  a  sensation  of  heat 
and  itching  in  the  eye,  as  if  a  foreign  body,  more  especially  sand  or 
grit,  were  lodged  beneath  the  eyelids.  The  edges  of  the  latter  become 
slightly  glued  together,  and  small  beads  of  matter  collect  and  harden 
on  the  lashes  and  at  the  comers  of  the  eye.  On  eversion  of  the  lids, 
their  lining  membrane  is  fonnd  to  be  very  yascolar,  swollen,  and  of  a 
nniform  redness,  so  that  the  Meibomian  glands  can  no  longer  be  dis- 
tingoished.  The  retro-tarsal  fold,  the  canmcle,  semilunar  fold,  and 
ocular  oonjnnctiya  are  also  abnormally  red  and  swollen.  The  eyelids 
are  red,  glistening,  and  perhaps  somewhat  puffy.  At  first,  there  is  only 
considerable  lachrymation,  but  the  discharge  soon  assumes  a  muco- 
purulent character,  having  yellow  flakes  of  pus  and  broken-down 
epithelial  cells  suspended  in  it. 

Up  to  this  point,  all  these  symptoms  are  only  those  of  catarrhal 
ophthalmia.  But  as  the  disease  advances,  they  soon  become  more 
severe  in  character.  The  patient  often  experiences  g^reat  pain  in  and 
around  the  eye,  which  may  even  extend  to  the  corresponding  half  of 
the  head,  especially  if  the  inflammation  be  of  a  sthenic  character,  in 
which  case  marked  febrile  symptoms  may  also  present  themselves. 
Generally,  the  pain  diminishes  as  soon  as  the  discharge  becomes 
purulent.  It  may,  however,  again  increase  in  severity  if  the  cornea 
becomes  affected,  and  especially  if  the  iris  or  other  tissues  of  the  globe 
should  become  involved  in  the  inflammation.  In  general  inflammation 
of  the  eye-ball  (panophthalmitis)  the  pain  is  often  excruciating. 

The  lachrymation  and  photophobia  increase,  the  Uds  become  very 
swollen,  so  that  the  upper  hangs  down  in  a  thick  heavy  fold,  and  they 
can  only  be  opened  or  everted  with  difficulty.  They  are  red,  glistening, 
and  OBdematous,  and,  if  deeply  pressed,  somewhat  tender.  Their  tem- 
perature, though  markedly  increased,  never  reaches  a  very  high  degree, 
and  this,  together  with  the  absence  of  tenderness,  is  of  importance  in 
the  differential  diagnosis  between  purulent  and  diphtheritic  ophthalmia. 
The  conjunctiva  becomes  vascular  and  swollen,  and  patches  of  efiused 
blood  are  noticed  both  on  its  palpebral  and  ocular  portion.  The 
papille  are  very  turgid  and  prominent,  giving  a  rough  and  villous 
appearance  to  the  inside  of  the  lids.  As  they  increase  in  size  they 
become  flattened  at  the  sides,  from  being  pressed  against  each  other, 
and  they  appear  arranged  in  rows  without  a  distinct  base.  The  pro- 
minence may  be  so  considerable  that  they  assume  the  appearance  of 
cauliflower  excrescences.  They  often  bleed  freely  on  the  slightest 
touch,  as  their  epithelial  covering  is  very  thin  and  easily  shed.  The 
retro-tarsal  fold  is  much  swollen,  and,  on  eversion  of  the  lids,  springs 
into  view  in  the  form  of  thick,   red,  fleshy  girdles  which  encircle 
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the  eye-ball.  The  ocnlar  conjunctiva  becomes  very  vascnlar,  and  a 
eerons  or  even  plastic  e£^ion  takes  place  into  it  and  the  snb-con- 
jnnctival  tissue.  This  chemosis  is  far  more  marked  than  in  catarrhal 
ophthalmia,  and  may  be  so  considerable  as  to  rise  like  a  high,  red, 
semi-transparent  monnd  round  the  cornea,  overlapping  its  edges  more 
or  less  considerably,  and  even  perhaps  protruding  between  the  lids. 
The  chemosis  is  most  prominent  at  the  outer  and  inner  side  of  the 
cornea,  at  the  triangular  spaces  opposite  the  palpebral  aperture ;  for 
the  pressure  of  the  lids  keeps  down  the  chemotic  swelling  above  and 
below.  On  account  of  the  great  swelling  and  weight  of  the  eyelids, 
and  the  great  chemosis,  the  vessels  supplying  the  cornea  become  much 
compressed  and  its  nutrition  proportionately  impaired ;  and  this  explains 
the  great  tendency  to  ulceration  and  suppuration  of  the  cornea  in  severe 
purulent  ophthalmia.  .  For  the  idea  that  the  irritating  and  noxious 
character  of  the  discharge  produces  the  affection  of  the  cornea  is 
erroneous. 

As  the  disease  advances,  the  discharge  increases  in  quantity,  becomes 
more  opaque,  thick,  and  creamy,  and,  on  account  of  its  admixture  with 
blood,  frequently  assumes  a  reddish  yellow  tint.  It  is  often  so  con- 
siderable in  quantity  that  it  wells  out  from  between  the  eyelids  when 
these  are  opened  and  flows  down  over  the  cheek ;  the  lashes  become 
clogged  with  it,  and  glued  together  into  httle  bundles.  It  collects  in 
the  retro-tarsal  fold  and  on  the  surface  of  the  cornea  in  the  hollow 
formed  by  the  chemosis,  and  this  appearance  may  easily  be  mistaken 
by  a  superficial  observer  for  suppuration  of  the  cornea.  The  discharge 
should,  therefore,  always  be  wiped  away  from  the  cornea  before  any 
opinion  is  formed  as  to  the  condition  of  the  latter.  On  cleansing  away 
the  matter  from  the  surface  of  the  palpebral  conjunctiva,  we  notice 
that  the  latter  looks  red,  ghstening,  villous,  and  succulent,  which 
enables  us  at  a  glance  to  distinguish  the  disease  frK)m  diphtheritic 
conjunctivitis.  Sometimes,  however,  the  discharge  is  more  tenacious 
and  clings  to  the  surface  of  the  conjunctiva  like  a  thin  membrane,  so 
that  it  cannot  be  easily  wiped  away,  but  requires  to  be  stripped  off, 
when  it  comes  off  in  the  form  of  thin  flakes.  But  on  its  removal,  we 
find  that  the  membrane  was  quite  superficial,  and  that  the  appear- 
ance of  the  conjunctiva  beneath  is  the  same  as  that  described  above. 
Hence  it  is  erroneous  to  call  this  diphtheritic  conjunctivitis,  simply 
because  the  discharge  is  more  tenacious  and  comes  off  in  flakes,  for  the 
symptoms  of  true  diphtheritic  ophthalmia  are  not  only  very  different, 
but  demand  a  very  different  course  of  treatment.  There  can  be  no 
objection,  however,  to  terming  it  "  membranous  ophthalmia."  We 
sometimes,  however,  meet  with  mixed  forms  of  purulent  and  diph- 
theritic ophthalmia. 

The  chief  danger  in  purulent  ophthalmia  is  the  implication  of  the 
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oomea.  Any  dondiness  of  the  latter  mnst,  therefore,  be  always 
regarded  as  an  untoward  symptom,  more  especially  if  it  already  shows 
itself  at  an  early  stage  of  the  disease,  and  if  there  is  any  tendency  to 
a  diphtheritic  character  in  the  ophthalmia.  At  a  later  period  it  is  less 
to  be  feared.  The  appearance  of  the  cornea  must  be  careMly  watched 
fix>m  day  to  day,  and  in  severe  cases  its  condition  should  be  examined, 
if  possible,  at  the  interval  of  a  few  hours.  Implication  of  the  cornea 
is  especially  likely  to  occur  if  the  inflammation  is  very  severe,  the 
temperature  of  the  lids  much  increased,  the  chemosis  considerable  and 
firm,  and  accompanied  by  great  photophobia,  lachrymation,  and  ciliary 
neuralgia.  The  pain  is  generally  intermittent,  and  often  very  severe 
especially  towards  night ;  it  may  extend  deep  into  the  orbit  and  over 
the  corresponding  side  of  the  head  and  face.  On  examining  the  condi- 
tion of  the  cornea  we  may  then  perhaps  discover  small  phlyctenulao  at  its 
edge  or  upon  its  surface,  which  soon  pass  over  into  ulcers.  Sometimes 
there  is  a  serous  infiltration  (oedema)  into  the  cornea  which  may  remain 
confined  to  the  periphery,  giving  it  a  slightly  steamy  or  clouded 
appearance.  If  this  opacity  is  considerable,  and  extends  over  the 
centre  of  the  cornea,  the  sight  may  be  greatly  impaired,  or  a  circum- 
scribed light  grey  infiltration  may  appear  at  one  portion  of  the  cornea 
and  disappear  again  as  the  ophthalmia  subsides,  or  it  may  become 
more  dense  and  assume  a  yellow  tinge.  Generally,  the  infiltration  soon 
changes  into  an  ulcer,  which  may  in  fitvourable  cases  remain  superficial 
and  ultimately  leave  only  a  very  slight,  or  even  no  opacity  of  the 
cornea.  But  if  the  infiltration  or  ulcer  is  of  considerable  size  and 
rather  deep,  a  dense  opacity  may  remain  behind,  and  greatly  impair 
the  sight  if  it  be  situated  in  the  centre  of  the  cornea.  The  ulcer, 
instead  of  remaining  superficial,  may,  however,  rapidly  increase  in 
circumference  and  depth,  and  soon  lead  to  extensive  perforation  of  the 
oomea,  accompanied  by  prolapse  of  the  iris,  escape  of  the  lens  and 
perhaps  of  a  portion  of  the  vitreous  humour,  and  be  followed  probably 
by  the  formation  of  a  considerable  staphyloma. 

When  the  cornea  gives  way,  the  patient  experiences,  a  sudden 
remission  of  the  violent  pain,  accompanied  by  a  gush  of  fluid  over 
the  cheek.  K  the  ulcer  is  large,  the  cornea,  on  account  of  being 
thinned  and  softened  at  this  point,  may  become  somewhat  bulged 
forward  before  perforation  occurs.  The  dangerous  character  of  the 
ulcer  of  course  increases  with  its  extent,  as  the  perforation  will  be  pro- 
portionate in  size. 

Sometimes  several  infiltrations  are  formed  near  to  each  other  and 
then  coalesce,  thus  giving  rise  to  one  large  ulcer.  In  many  cases  the 
perforation,  if  it  be  but  of  limited  extent,  is  the  best  thing  that  can 
occur,  for  the  ulcer  instead  of  increasing  in  circumference,  then  begins 
at  once  to  heal. 
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Perforation  of  the  cornea  may  give  rise  to  tHe  following  complica- 
tions. 1.  Prolapse  of  the  iris.  2.  Anterior « synechia.  3.  Central 
oapsnlar  cataract.  4.  Displacement  or  obliteration  of  the  pnpil.  5.  An- 
terior staphyloma.  For  further  information  upon  this  subject,  I  must 
refer  the  reader  to  the  chapter  upon  ulcers  of  the  cornea* 

If  the  perforation  of  the  cornea  is  small,  a  little  portion  of  the  iris 
will  fall  against  it ;  when  the  aqueous  humour  escapes,  lymph  will  be 
efiused  at  the  bottom  of  the  ulcer,  and  the  iris  will  become  adherent  at 
.this  point  to  the  cornea,  giving  rise  to  an  anterior  synechia.  The  pupU 
will  be  dragged  towards  the  adhesion  and  more  or  less  displaced ;  or  it 
may  be  partially  or  wholly  implicated  in  it.  K  the  perforation  was 
extremely  small  (such  as  would  be  produced  by  a  fine  needle)  the 
re-accumulation  of  the  aqueous  humour  may  tear  through  any  little 
adhesion  that  has  taken  place  between  the  iris  and  cornea,  and  no 
anterior  synechia  will  be  left.  When  the  perforation  occurs  at  the 
centre  of  the  cornea,  the  lens  will  come  in  contact  with  the  bottom  of 
the  ulcer,  and  a  central  anterior  capsular  cataract  may  be  formed.  If 
the  cornea  gives  way  to  a  greater  extent,  a  knuckle  of  iris  may  be 
pushed  into  the  ulcer  and  cause  a  prolapse  of  the  iris,  which  may 
increase  to  a  very  considerable  size  from  the  aqueous  humour  collecting 
within  it  and  sweUing  it  out.  A  small  protrusion  of  this  kind  has  been 
termed  a  myocephaUm,  Or  the  lens  may  escape  together  with  a  portion 
of  the  vitreous  humour,  if  the  rupture  of  the  cornea  is  large,  and  then 
the  eyeball  may  become  atrophied.  Or  the  iris  fisJls  into  the  gap, 
becomes  adherent  to  the  cornea  and  covered  with  lymph,  which  assumes 
a  cicatricial  character,  and  yielding  gradually  to  the  intra-ocular  pressure, 
becomes  more  and  more  prominent,  and  a  partial  or  total  staphyloma 
results. 

A  very  dangerous  kind  of  ulcer  is  that  which  makes  its  appearance 
in  the  form  of  a  small  crescentic  ulcer  near  the  edge  of  the  cornea 
(generally  the  lower),  looking  as.if  it  had  been  scratched  by  a  finger 
nail.  Its  edges  soon  become  infiltrated  and  assume  a  yellow  tint.  It 
increases  in  depth,  and  rapidly  extends  Airther  and  further  round  the 
cornea  until  it  may  give  rise  to  a  very  considerable  perforation  or  slough 
of  the  cornea.  On  account  of  its  being  situated  so  closely  to  the  edge 
of  the  cornea,  this  form  of  ulcer  is  often  hidden  by  the  chemosis  and 
thus  easily  overlooked  at  the  outset. 

In  very  severe  cases  of  purulent  ophthalmia  with  intense  inflamma- 
tory symptoms,  sloughing  of  a  great  portion  or  even  of  the  whole  of 
the  cornea  may  take  place  within  a  few  hours.  The  cornea  loses  its 
transpawncy,  becomes  of  a  greyish  white  colonr  wHch  soon  passes  into 
a  yellow  tint,  and  looks  shrivelled  and  quite  opaque.  It  soon  yields  to 
the  intrarocular  pressure,  gives  way,  and  the  eyeball  becomes  atrophied. 

Iritis  may  supervene  when  the  ulceration  has  extended  to  the  deeper 
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IftjiOB  of  the  oomea,  or  wben  perforation  has  occurred.  If  severe,  it 
generally  gives  rise  to  great  ciliary  nenralgia,  photophobia,  and  lacfaryma- 
tion.  If  a  portion  of  the  cornea  remains  sufficiently  clear  to  permit  of  onr 
seeing  the  iris,  we  find  the  latter  discolonred,  and  the  pupil  contracted, 
irregolar,  and  perhaps  blocked  np  with  lymph,  or  there  may  be  pus  in 
the  anterior  chamber.  The  inflammation  may  extend  from  the  iris  to 
the  other  tissues  of  the  eye,  and  general  inflammation  of  the  eyeball 
(panophthahnitis)  set  in,  accompanied  by  excruciating  pain.  Pannus 
occurs  but  seldom  in  acute  purulent  ophthalmia,  and  only  in  cases 
where  the  papillaB  have  been  much  swollen  from  the  very  commencement 
of  the  disease,  and  from  their  rubbing  against  the  cornea  have  induced 
a  superficial  vascular  comeitis.  It  is  more  frequently  met  with  in 
chronic  ophthalmia.  It  is  an  interesting  fact,  that  if  the  cornea  has 
been  suJSering  from  pannus  before  the  attack  of  purulent  ophthalmia, 
there  is  far  less  danger  of  its  ulcerating  or  suppurating  than  if  it  is 
quite  transparont.  This  important  fact  has  been  utilized  in  the  treat- 
ment by  inoculation  of  pannus  dependent  upon  granular  lids. 

Purulent  ophthalmia  generally  runs  its  course  in  three  or  four  weeks. 
It  may,  however,  become  chronic  and  last  for  many  months  or  even 
years,  and  prove  very  obstinate.  ^This  is  especially  the  case  if  the 
papillfls  remain  swollen  and  prominent,  for  by  their  constant  friction 
against  the  cornea,  pannus  is  but  too  often  produced.  The  relaxed 
condition  of  the  conjunctiva  may  also  give  rise  to  ectropion,  or  this 
may  be  produced  by  the  lids  having  become  everted  during  the  progress 
of  the  disease,  and  not  having  been  properly  replaced. 

Causes, — ^Pumlent  ophthalmia  may  become  developed  frt)m  an  acute 
catarrhal  ophthalmia,  by  the  symptoms  of  the  latter  increasing  in 
severity,  either  through  a  continuation  of  the  original  cause,  through 
neglect,  or  through  a  mistaken  course  of  treatment.  The  same  causes 
which  may  give  rise  to  catarrhal  ophthalmia,  viz.,  exposure  to  cold  or 
draught,  great  glare,  Ac.,  may  also  produce  the  purulent  form.  We 
find  sometimes  that  it  occurs  epidemically,  and  that  mild  irritants, 
which  would  at  other  times  only  have  caused  a  simple  catarrhal  con- 
junctivitis, now  produce  purulent  ophthalnua.  An  unhealthy  locality, 
a  vitiated  atmosphere,  crowded  and  badly  ventilated  rooms,  exposure  to 
great  heat  or  cold,  dust,  and  glare,  intensify  the  character  of  the  epidemic. 
Some  of  these  causes  are  frequently  met  with  in  places  where  many 
persons  are  collected  together,  as  in  workhouses,  foundling  hospitals,  and 
large  barracks.  If  purulent  or  even  catarrhal  ophthalmia  once  breaks 
out  in  such  establishments,  it  is  often  very  difficult  to  arrest  it  before  it 
has  spread  widely  amongst  the  inmates  and  committed  great  ravages.  If 
soldiers  on  their  march  or  in  camp  are  exposed  to  great  heat  and 
glare,  and  to  hot  winds  canying  before  them  clouds  of  sand  or  dust,  as 
occnrs  in  India  or  Egypt,  ophthalmia  will  soon  show  itself  amongst 
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them.  Hence  tlie  terms  milit/ary  and  Egyptian  ophthalmia.  These 
names  should,  however,  be  abandoned,  for  this  affection  shows  no  special 
characteristics  warranting  its  being  classed  as  a  disease  sui  generis. 
The  epidemic  is  in  snch  cases  generally  one  of  pnmlent  ophthalmia,  bnt 
sometimes  it  may  assnme  the  character  of  severe  catarrhal  or  grannlar 
ophthalmia.  Or  these  affections  may  pass  one  into  the  other,  or  exist 
side  by  side  in  the  same  army.  This  being  so,  we  can  easily  understand 
how  such  various,  and  often  conflicting  and  confused  accounts  have 
been  given  of  the  character,  the  severity,  and  the  contagicmsness  of  the 
so-called  military  ophthalmia. 

Contagion  is  the  most  ^quent  cause,  as  the  contagious  power  of 
the  discharge  is  often  very  great.  This  varies,  however,  accordiag  to 
the  severity  and  stage  of  the  disease.  Piringer,*  who  made  a  great 
number  of  valuable  and  interesting  experiments  to  test  the  contagious 
power  of  the  discharge,  found  that  during  the  earliest  stage,  and  also  in 
chronic  cases,  in  which  the  discharge  is  thin,  watery,  and  transparent, 
it  is  hardly,  if  at  all,  contagious.  But  it  becomes  slightly  so  when, 
though  still  watery,  it  assumes  a  somewhat  muco-pumlent  character, 
and  then  it  generally  reproduces  a  mild  form  of  the  disease.  The 
contagiousness  increases  in  proportion  to  the  intensity  of  the  disease, 
and  the  purulent  nature  of  the  discharge.  According  to  the  same 
authority,  the  discharge  of  a  severe  purulent  ophthalmia,  if  applied  to  a 
healthy  conjunctiva,  may  reproduce  the  disease  in  from  6 — 12  hours ;  that 
from  a  moderately  severe  form  in  from  12 — 36 ;  the  mild,  in  60 — 70 ; 
and  that  fr^m  chronic  ophthalmia  in  72 — 96  hours.  It  is  of  the  greatest 
practical  importance  to  remember  that  the  discharge  from  purulent 
ophthalmia  does  not  always  reproduce  the  purulent  form,  but  may  give 
rise  to  catarrhal,  granular,  or  even  diphtheritic  conjunctivitis.  Just  as 
the  discharge  from  catarrhal,  diphtheritic,  and  acute  granular  ophthal- 
mia may  produce  purulent  ophthalmia.  The  special  form  of  conjunctivitis 
which  may  arise,  will  depend  upon  atmospherical,  local,  and  constitu- 
tional causes,  and  also  upon  the  age  of  the  patient.  Thus  Yon  Qraefe 
states  t  that  in  Berlin  the  matter  from  ophthalmia  neonatorum,  when 
applied  to  the  eyes  of  children  of  two  or  three  years  of  age,  generally 
produces  diphtheritic  conjunctivitis,  whereas  when  applied  to  adults  it 
mostly  gives  rise  to  purulent  or  sometimes  to  granular  ophthalmia. 

Healthy  eyes  are  more  rapidly  and  severely  affected  by  the  inocula- 
tion of  contagious  matter  than  those  suffering  from  vascular  forms  of 
comeitis,  more  especially  pamius.  Repeated  inoculation  diminishes  the 
contagious  power  of  the  discharge.  This  is  also  diminished  by  diluting 
the  latter  with  water,  it  being  altogether  lost  when  it  is  diluted  with 
about  one  hundred  parts  of  water.    Gonorrhoea!  and  vaginal  discharges 

*  Piringer  "  Die  BlennorhoS  im  Menschenauge/*  Gratz,  1841. 
t  Deuteohe  Klinik,  1864,  p.  79. 
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may  also  produce  pamlent  ophthalmia.  It  appears  certaiii  that  the  air 
IB  often  a  carrier  of  the  contagion,  especially  if  many  persons  suffering 
from  seTere  pnmlent  ophthalmia  are  crowded  together  in  one  room, 
and  this  is  perhaps  small  and  ill  ventilated.  Von  Graefe  thinks  that  in 
such  cases  the  propagation  is  partly  caused  by  the  suspension  of  the 
constituents  of  the  discharge  in  the  atmosphere,  and  partly  by  the  air 
expired  from  the  lungs,  from  the  discharge  passing  down  the  lachrynml 
passages  into  the  nose.  Just  the  same,  in  fact,  as  what  occurs  in  common 
nasal  catarrh,  the  contagious  nature  of  which  depends  chiefly  upon  the 
expired  air. 

The  prognosis  which  may  be  g^ven  in  a  case  of  purulent  ophthalmia 
wiU  depend  upon  the  stage  and  severity  of  the  disease,  and  also  upon 
the  prevailing  character  of  the  epidemic,  should  such  eidst.  It  may  be 
&vourable,  if  the  affection  is  of  a  mild  muco-purulent  character  and 
is  due  to  spontaneous  causes ;  or,  having  been  produced  by  contagion, 
if  the  inoculating  matter  was  mild  and  chiefly  mucous  in  character. 
Also,  if  the  redness  and  swelling  of  the  eyelids  and  conjunctiva  are  but 
slight ;  if  the  inflammation  is  chiefly  confined  to  the  palpebral  conjunc- 
tiva, or  if  it  extends  to  the  ocular,  the  chemosis  is  serous  and  soft,  not 
plastic  and  hard ;  if  the  discharge  is  thin  and  scant,  the  cornea  un- 
affected, the  character  of  the  epidemic  mild,  without  any  tendency  to 
the  diphtheritic  form  of  conjunctivitis.  We  must,  on  the  other  hand, 
be  extremely  guarded  in  our  prognosis,  or  even  form  an  unfavourable 
one,  if  the  inflammation  is  very  intense,  the  chemosis  hard  and  larda- 
oeous,  and  so  oonsiderabje  as  completely  to  surround  the  cornea  and 
overlap  it ;  if  there  is  any  ulceration  of  the  cornea,  especially  if  this  be 
considerable  in  extent,  and  occurring  early  in  the  disease ;  if  the  inflam- 
mation shows  a  diphtheritic  character. 

Treahnent.  If  the  attack  is  severe,  the  patient  should  be  confined  to 
a  darkened  room,  or  even  tp  his  bed.  The  room  must,  however,  be  well 
ventilated,  and  plenty  of  fr'esh  air  be  admitted,  particularly  if  it  is  occu- 
pied by  several  patients.  Those  who  have  the  disease  in  a  severe  form 
should,  if  possible,  be  separated  from  the  milder  cases.  I  need  hardly 
point  out  that  in  barracks,  unions,  schools,  &c.,  the  healthy  inmates 
should  be  strictly  kept  apart  fr*om  those  who  are  suffering  from  ophthal- 
mia. Their  eyes  should,  moreover,  be  examined  every  day,  in  order 
that  the  first  symptoms  of  the  disease  may  be  detected.  The  patients 
and  attendants  should  be  made  aware  of  the  contagious  character 
of  the  disease,  which  continues  as  long  as  the  discharge  remains 
opaque  and  mucous.  Especial  care  must  be  taken  that  the  sponges, 
towels,  water,  &c.,  which  are  employed  for  the  patients  are  not 
used  by  others.  To  guard  them  against  the  risk  of  contagion,  the 
medical  attendants  and  nurses  should  wear  the  curved  blue  eye 
protectors,  more   especially  whilst  applying  the    collyria  or   syriug- 
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ing  out  the  eyes,  as  a  little  of  the  matter  maj  otherwise  be  easily 
splashed  into  their  eyes.  If,  by  accident,  any  of  the  discharge  should 
have  got  into  a  healthy  eye,  lukewarm  water  should  be  at  once  injected 
under  the  lids  so  as  to  wash  it  away,  and  then  a  drop  of  a  weak  solu- 
tion (2  grains  to  the  ounce  of  water)  of  nitrate  of  silver  or  sulphate  of 
zinc  should  be  applied  to  the  conjunctiya.  If  only  one  eye  is  affected 
with  purulent  ophthalmia  the  other  must  be  at  once,  without  loss  of  time, 
hermetically  closed.  The  common  compress  bandage  will  not  suffice  for 
this  purpose,  for  the  discharge  might  soak  through,  especially  during  the 
night,  when  it  may  run  over  the  bridge  of  the  nose  from  the  affected  to 
the  healthy  eye.  The  best  protection  is  the  following  compress  recom- 
mended by  y  on  Graefe.  A  pad  of  charpie  or  cotton  wool  should  be  applied 
to  the  eyelids  and  covered  by  diacolon  plaster,  which  is  to  be  fixed  down 
by  collodion,  so  as  to  completely  exclude  the  air.  This  compress  should 
be  removed  twice  daily,  and  the  eye  cleansed  and  carefully  examined.  If 
there  is  any  redness  or  swelling  of  the  conjunctiva,  or  any  discharge 
the  pad  should  be  discontinued,  although  in  some  cases  the  continuance 
of  the  firm  pressure  appears  to  cut  short  the  attack.  A  drop  of  a 
weak  solution  of  nitrate  of  silver  or  sulphate  of  zinc  should  be  at 
once  applied.  Ice  compresses  may  also  be  applied  to  the  eyelids,  as 
they,  according  to  Piringer,  will  often  cut  short  the  attack. 

There  is  generally  not  much  constitutional  disturbance,  except  the 
disease  is  severe,  in  which  case,  more  especially  in  gonorrhoea! 
ophthalmia,  it  is  often  accompanied  by  marked  febrile  symptoms.  If 
the  tongue  is  foul  and  loaded,  a  brisk  purgative  should  be  administered, 
and  the  bowels  be  kept  well  opened.  If  the  patient  is  plethoric  and 
feverish,  cooUng  salines  must  be  prescribed,  and  the  diet  be  kept  low. 
Formerly  the  depletory  plan  of  treatment  was  carried  to  great  excess,  and 
venesection  employed  to  such  an  extent  that  we  read  of  cases  in  which 
the  patient  was  bled  "  as  long  as  the  blood  could  be  got  from  the  arm  " 
(Wardrop).  Now,  however,  this  course  of  treatment  has  fortunately 
almost  completely  exploded,  and  venesection  is  hardly  ever  employed. 
Indeed  we  not  unfrequently  find  that  patients  suffering  from  purulent 
ophthalmia  are  of  a  weakly  and  cachectic  habit,  in  whom  such  a  line 
of  treatment  would  be  most  injudicious  and  injurious.  In  all  such 
cases  tonics,  especially  quinine  and  steel  with  perhaps  some  ammonia, 
should  be  freely  administered,  the  patients  being  at  the  same  time  put 
upon  a  good,  nourishing  andeasily  digestible  diet,  with  meat  once  or  twice 
a-day,  and,  if  necessary,  they  may  even  be  allowed  a  moderate  quantity 
of  stimulants.  In  this  we  must,  however,  be  guided  by  individual  lon- 
siderations.  If  the  patient  is  restless  and  sleepless,  a  narcotic  should  be 
given  at  night,  as  it  is  a  great  relief  if  he  can  obtain  a  good  night's  rest. 

The  greatest  attention  must  be  paid  to  the  local  treatment.     The 
eye  should  be  frequently  cleansed  of  the  discharge.     The  eyelids  being 
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opened,  a  small  stream  of  lukewarm  water  or  milk  and  water  slionld 
be  allowed  to  play  gently  npon  them  until  all  the  discharge  is  washed 
away.     Still  better  is  it  to  employ  for  this  purpose  a  small  syringe, 
the  nozsle  of  which  is  to  be  gently  inserted  between  the   eyelids.     The 
syringe  should   be  very  carefiilly  and  delicately  handled,   otherwise 
it  will  braise  and  irritate  the  eye,  or  even  perhaps  rub  against  the 
cornea.     The   nnrse  must  also  be  very  care^  that  no  drop  of  the 
retnnung  fluid  is  thrown  into  her  eye.     In  severe  cases,  the  eye  should 
be  thus  cleansed  every  hour  or  two,  in  milder  cases  three  or  four  times 
daily  will  snffice.     The  bichloride  of  mercury  lotion  may  also  be  used 
for  cleansing  the  eye,  instead  of  warm  water.     The  crusts  which  form 
npon  the  eyelashes  should  be  well  soaked  with  warm  water  and  then 
gently  removed,  so  as  not  to  excoriate  the  lids.     A  little  simple  cerate 
Bhoold  be  applied  to  the  edges  of  the  latter,  night  and  morning,  to 
prevent  their  sticking,  or  if  they  are  getting  sore  this  should  be 
exchanged  for  the  citrine  ointment.     If  the  temperature  of  the  lids  is 
but  moderately  increased,  it  is  only  necessary  to  employ  cold  compresses 
for  an  hour  or  two  after  the  application  of  caustics,  for  we  thus  assist 
the  astringent  action  of  the  caustic  upon  the  blood  vessels,  and  also 
moderate  the  reaction  produced  by  it.     But  if  the  attack  is  very 
severe,  and  the  eyelids  very  red,  swollen  and  hot,  a  temporary  use  of 
cold  water  will  not  suffice,  and  we  must  have  recourse  to  a  constant 
application  of  ice  compresses.     They  should  be  applied  in  the  follow- 
ing manner :  slightly  moistened  pledgets  of  Hnt,  of  a  sufficient  size  to 
cover  both  eyelids,  should  be  laid  upon  a  lump  of  ice  until  they  are 
quite  cold,  when  they  are  to  be  applied  to  the  eyelids  and  changed  as 
soon  as  they  get  the  least  warm.     Several  of  such  pledgets  should  be 
kept  lying  upon  the  ice,  so  that  one  is  always  ready  for  use.     If  the 
temperature  of  the  lids  is  very  high,  the  lint  may  require  to  be  changed 
every  three  or  four  minutes.     It  is,  therefore,  absolutely  necessary  to 
have  a  nurse  for  each  patient  or  at  least  for  every  two.     If  great 
Intention  cannot  be  paid  to  the  application  of  the  ice  compresses,  it  is 
better  to  abstain  altogether  finom  their  use,  as  they  may  otherwise  do 
more  harm  than  good.     We  must  then  rest  satisfied  with  the  use  of 
cold  water  dressing  or  Gt)ulard  lotion.   When  the  eyelids  become  cooler 
and  less  red,  the  patient  begins  to  find  the  extreme  cold  disagreeable, 
and  then  cold  water  dressing  should  be  substituted  for  the  ice  compress, 
or  it  may  even  be  necessary  to  pass  over  to  the  use  of  warm  fomenta- 
tions.   A  constant  small  streani  of  cold  water  may  also  be  allowed  to 
play  upon  the  eyelids  by  means  of  a  small  syphon  connected  with  a 
httle  reservoir  placed  at  the  bed  head. 

Local  depletion  is  often  of  great  benefit.  If  there  is  much  ciliary 
neuralgia,  accompanied  by  great  swelling,  heat  and  redness  of  the  eye- 
lids, and  if  these  symptoms  do  not  readily  yield  to  cold  compresses. 
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leeches  Bhotdd  be  at  once  applied.  The  best  place  for  their  applica- 
tion is  on  the  temple,  about  an  inch  from  the  onter  canthns,  for  if 
thej  are  put  close  to  the  eyelids,  they  often  produce  great  oedema  of  the 
lids  which  may  even  extend  to  the  cheek.  Their  number  should  vary 
from  four  to  eight,  according  to  the  requirements  of  the  case.  They 
should  be  applied  two  at  a  time,  so  that  the  effect  may  be  prolonged, 
and  free  afber-bleeding  is  to  be  encouraged  by  warm  fomentations. 

If  the  eyelids  are  much  swollen,  very  tense,  and  press  greatly 
upon  the  eyeball,  and  especially  if  the  cornea  is  beginning  to  become 
affected,  the  outer  commissure  of  the  Hds  should  be  divided.  This 
wiU  not  only  mitigate  the  injurious  pressure  of  the  lids  upon  the  eye- 
ball and  cornea,  but  it  will  also  give  rise  to  free  bleeding  from  the 
vessels  which  are  divided,  and  thus  greatly  relieve  the  circulation  of 
the  external  portions  of  the  eye.  The  incision  is  to  be  carried  through 
the  skin  and  fibres  of  the  orbicularis,  but  not  through  the  mucous 
membrane,  otherwise  an  ectropion  might  be  produced. 

We  have  now  to  consider  the  most  important  part  of  the  treatment, 
namely,  the  topical  application  of  caustics  and  astringents.  At  the 
commencement  of  the  disease,  whilst  the  discharge  is  still  but  moderate 
in  quantity,  we  must  be  carefiil  not  to  employ  too  strong  a  caustic, 
more  especially  if  the  eyelids  are  hard  and  the  conjunctiva  and  papillsB 
not  much  swollen,  for  fear  that  there  should  be  a  tendency  to  diphthe- 
ritic conjunctivitis,  which  would  be  greatly  aggravated  by  free 
cauterization.  As  soon  as  the  discharge  has  become  copious,  and  the 
symptoms  of  true  purulent  ophthalmia  are  well  pronounced,  astringents 
must  be  employed  more  energetically.  The  choice  of  the  astringent 
and  the  mode  of  its  application  will  depend  upon  circumstances.  If 
we  have  to  treat  the  person  as  an  out- door  hospital  patient,  and  shall 
perhaps  only  see  him  every  second  or  third  day,  it  will  be  necessary  to 
give  him  a  remedy  which  can  be  readily  and  efficiently  applied  by  some 
attendant.  Under  these  circumstances  I  have  found  the  injection  of 
zinc  and  alum,  as  employed  at  the  Royal  London  Ophthalmic  Hospital, 
Moorfields,  by  far  the  best.  Its  strength,  and  the  frequency  of  its  appli- 
cation, must  vary  according  to  the  severity  of  the  disease.  I  generally 
employ  a  solution  of  2  gr.  of  sulphate  of  zinc  and  4  to  6  gr.  of  alum  to 
the  ounce  of  distilled  water.  This  is  to  be  injected  between  the  eye- 
lids with  a  small  glass  syringe  every  15  or  30  minutes  during  the 
day,  and  every  two  hours  at  night.  As  the  condition  of  the  eye 
improves,  it  is  to  be  employed  less  frequently.  Every  second  or  third 
day,  the  surgeon  should  apply  a  drop  or  two  of  a  strong  solution  of 
nitrate  of  silver  (gr.  x  to  Jj  of  water)  to  the  inside  of  the  Hds,  or  it 
should  be  brushed  over  the  conjunctiva  with  a  camel's  hair  brush  ;  the 
patient  in  the  interval  continuing  with  the  injection.  Lukewarm  water 
should  be  injected  every  half  hour  in  order  to  cleanse  away  the  discharge. 
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Modi  benefit  may  also  be  derived  from  a  eolation  of  nitrate  of  silver 
(gr.  X  to  ^  of  water  if  the  case  is  severe)  which  should  be  dropped  into 
the  eye  every  five  or  six  hours,  with  a  quill  or  camel's  hair  brush.  But 
it  is  more  difficult  to  apply  these  drops  properly  and  efficiently  than 
the  injection,  and  it  is  therefore  always  better  that  the  surgeon  should, 
if  poesible,  do  this  himself.  My  friend,  Mr.  Moss,  has  very  suocess- 
fullj  treated,  at  the  Moorfields  Hospital,  out-patients  suffering  frt>m 
very  severe  purulent  or  gonorrhoeal  ophthalmia,  in  the  following 
maxmer,  which  was,  I  believe,  suggested  to  him  by  Professor  Bonders. 
The  lids  being  well  everted,  he  appUes  with  a  earners  hair  brush  a  veiy 
strong  solution  of  nitrate  of  silver  (gr.  xxx — ^to  xl  to  the  ^y)  to  the 
oonjunctiva  once  a-day.  In  the  intervals  the  patient  uses  an  injection 
of  alum,  every  half  hour  or  hour.  Quinine  or  steel  is  at  the  same  time 
given  internally. 

But  if  the  patient  is  in  the  hospital,  or  can  be  frequently  seen  by 
the  surgeon,  I  greatly  prefer  to  apply  the  nitrate  of  silver  in  substance. 
It  has  this  great  advantage,  that  we  can  regulate  and  limit  its  effect, 
and  prevent  its  coming  in  contact  with  the  cornea  and  the  ocular  con- 
junctiva, which  is  quite  impossible  with  the  solution.  Moreover,  the 
latter  is  easily  decomposed  if  the  discharge  is  copious,  and  its  effect  is 
thus  impaired.  It  is,  however,  absolutely  necessary  that  the  surgeon 
or  a  skilful  assistant  should  apply  it,  as  it  cannot  be  entrusted  to  a 
nurse.  We  are  indebted  to  Yon  Graefe*  for  the  scientific  explanation 
of  the  action  of  the  nitrate  of  silver  in  purulent  ophthalmia,  and  for 
veiy  exact  and  comprehensive  directions  as  to  its  use.  During  a  pro- 
longed stay  in  Berlin,  I  saw  it  employed  most  successfrdly  in  this  way 
by  Von  Oraefe  in  many  cases  of  purulent  ophthalmia. 

Pure  nitrate  of  silver  is  too  strong  to  apply  in  substance  to  the  con- 
junctiva, as  its  escharotic  action  is  too  severe.  It  produces  a  thick 
eschar  which  is  thrown  off  with  difficulty,  hence  the  superficial  portion 
of  the  oonjunctiva  is  very  liable  to  become  destroyed,  and  deep  cicatrices 
may  be  produced.  Its  strength  should,  therefore,  be  diluted  by  mixing 
it  with  one-half  or  two- thirds  of  nitrate  of  potash. 

The  application  is  to  be  made  in  the  following  manner.  The  eyelids 
having  been  thoroughly  everted,  so  as  to  bring  the  retro-tarsal  fold 
wdl  into  view,  the  folds  of  the  conjunctiva  of  the  upper  and  lower  lid 
should  be  allowed  to  cover  the  cornea,  and  thus  protect  it  from  the 
action  of  the  caustic.  The  crayon  of  mitigated  nitrate  of  silver  should 
then  be  lightly  passed  over  every  part  of  the  surface  of  the  palpebral 
conjunctiva,  especially  in  the  retro-tarsal  region.  A  solution  of  salt 
and  water  should  then  be  freely  applied  with  a  large  camel's  hair  brush, 
in  order  to  neutralize  the  nitrate  of  silver.  The  caseous  shreds  of 
chloride  of  silver  which  are  thus  formed,  should  be  washed  away  with 

*  Yon  Graefe  on  Biphtheritio  ConjunctiTitis  (A.  f.  O.,  toL  I.) 
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clean  cold  water,  before  the  lids  ore  replaced.  We  can  very  easily 
regulate  the  action  of  the  caustic.  When  but  a  slight  effect  is  required, 
the  crayon  should  be  passed  but  once  or  twice  very  lightly  over  the 
conjunctiva.  If  a  stronger  action  is  desired,  it  may  be  used  with  more 
freedom.  The  neutralization  with  the  salt  and  water  should  not  take 
place  immediately  after  the  application  of  the  caustic,  except  where  the 
effect  of  the  latter  is  to  be  but  very  slight.  It  should  not,  however,  be 
postponed  longer  than  from  ten  to  fifteen  seconds. 

The  caustic  should  not,  as  a  rule,  be  appUed  to  the  ocular  conjunctiva, 
for  as  this  is  but  secondarily  affected,  its  swelling  and  inflammation 
will  generally  subside  as  the  condition  of  the  palpebral  conjunctiva 
improves.  It  may,  however,  be  necessary  to  do  so,  if  the  chemosis  is 
80  considerable  as  to  protrude  between  the  lids,  and  does  not  yield  to 
free  incisions.  But  it  should  only  be  touched  here  and  there,  and  the 
salt  and  water  should  be  immediately  applied. 

If  the  swelling  of  the  conjunctiva  is  very  considerable,  it  should  be 
freely  scarified  with  a  scalpel  or  Desmarres'  scarifier,  directly  after  the 
neutralization  of  the  caustic ;  and  the  bleeding  should  be  encouraged  by 
the  application  of  hot  sponges,  and  by  slightly  kneading  the  lids 
between  the  fingers.  The  incisions  in  the  papillsd  should  be  very 
superficial,  otherwise  deep  cicatrices  will  be  left.  The  Uds  should  on 
no  account  be  scarified  before  the  application  of  the  nitrate  of  silver, 
for  the  latter  would  act  too  severely  upon  the  incised  conjunctiva.  If 
the  chemosis  is  g^reat,  incisions  radiating  towards  the  cornea  should  be 
made  in  it,  either  with  a  pair  of  scissors  or  a  scalpel :  or  a  small  fold  of 
conjunctiva  may  be  snipped  out  with  scissors  near  the  outer  edge  of 
the  cornea.  Ice  compresses  are  to  be  applied  directly  after  the  cauteri- 
zation, for  they  diminish  the  inflammatory  reaction,  and  assist  in  the 
contraction  of  the  blood  vessels. 

If  we  watch  the  condition  of  the  eye,  we  shall  find  that  it  becomes 
very  hot  and  -  painful  directly  after  the  cauterization,  and  that  this  is 
accompanied  by  increased  lachrymation  and  a  mucous  discharge.  The 
eschars  which  are  formed  upon  the  palpebral  conjunctiva  are  shed  in  fix>m 
30 — ^60  minutes  in  the  form  of  little  yellowish- white,  roUed-up  flakes. 
Those  on  the  ocular  conjunctiva  remain  somewhat  longer.  The  inflam- 
matory symptoms  soon  subside,  the  conjunctiva  becomes  less  turgid,  the 
lachrymation  and  puimlent  discharge  diminish,  and  the  stage  of  remis- 
sion sets  in,  during  which  the  epithelium  is  regenerated.  When  this  has 
taken  place,  the  original  condition,  as  it  existed  before  the  application  of 
the  caustic,  begins  to  reappear.  The  conjunctiva  becomes  more  red  and 
swollen,  the  discharge  increases  in  quantity,  and  the  inflammatory  symp- 
toms in  severity.  It  is  of  consequence  to  endeavour,  by  renewed  cauteriza- 
tion, to  cut  short  this  third  period  at  the  outset,  before  it  has  regained 
its  original  intensity.     We  shall  thus  be  able,  by  degrees,  to  extend 
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the  duration  of  the  stage  of  remiBsion,  and  to  diminJBh  the  intensity  of 
the  inflammatoiy  stage.  Generally,  it  will  suffice  to  apply  the  crayon 
once  in  24  honrs ;  in  very  severe  cases  it  may  be  necessary  to  do  so 
more  frequently,  but  it  should  never  be  applied  until  the  purulent  dis- 
charge has  again  set  in. 

Von  Oraefe  has  shown  that  the  effect  of  the  nitrate  of  silver  (although 
it  momentarily  increases  the  congestion),  is  to  contract  the  blood 
vessels,  and  to  accelerate  the  circulation,  which  is  retarded  in  purulent 
ophthalmia,  the  conjunctiva  being  at  the  same  time  veiy  vascular  and 
congested,  and  its  vessels  dilated ;  moreover,  the  serous  infiltration  of 
the  conjunctiva  is  greatly  relieved  by  the  copious  serous  efiusion  which 
follows  the  cauterization.  This  is  the  period  of  remission,  during  which 
the  epithelial  layer  of  the  conjunctiva  is  regenerated. 

If  the  cornea  becomes  cloudy,  a  solution  of  atropine  (gr.  ii  to  3  j  of 
distilled  water)  is  to  be  dropped  into  the  eye  three  or  four  times  daily. 
Where  the  crayon  is  employed,  the  atropine  should  not  be  used  until  the 
period  of  remission  has  set  in.  If  the  nitrate  of  silver  drops  are  used, 
the  atropine  should  be  apphed  during  the  intervals,  and  about  two 
hours  after  the  former. 

If  there  is  a  deep  ulcer  of  the  cornea,  which  threatens  to  perforate 
the  latter,  we  should  at  once  perform  paracentesis  by  pricking  the 
bottom  of  the  ulcer,  and  letting  the  aqueous  humour  flow  off  very 
gently.  The  opening  in  the  cornea  will  thus  be  extremely  small;  a  little 
portion  of  iris  will  fall  against  it,  lymph  will  be  effiised,  and  the  intra- 
ocular pressure  being  now  taken  off,  the  ulcer  will  begin  to  heal  at  the 
bottom.  The  re-accumulation  of  the  aqueous  humour  will  generally 
suffice  to  detach  the  portion  of  iris  from  the  cornea.  If,  however,  a 
small  anterior  synechia  should  persist,  atropine  drops  should  be  applied, 
in  order,  if  possible,  to  tear  it  through.  It  may  be  necessary  to  repeat 
the  paracentesis  several  times,  if  we  see  that  the  bottom  of  the  ulcer  is 
being  bulged  forwards  by  the  aqueous  humour.  By  such  a  timely  para- 
centesis we  often  limit  the  ulcer  to  a  small  extent,  and  finally  little  or 
no  opacity  of  the  cornea  may  remain.  But,  if  we  permit  the  ulcer  to 
perforate  of  its  own  accord,  the  opening  will  be  much  larger,  for  the 
bottom  of  the  ulcer  becomes  attenuated  and  extended  in  size  before  the 
oomea  gives  way.  The  aqueous  humour  will  then  escape  with  consider- 
able force,  and  carry  the  iris,  or  even,  perhaps,  the  lens  if  the  perforation 
be  large,  into  the  opening  in  the  cornea,  and  thus  a  considerable  anterior 
synechia,  or  prolapse  of  the  iris,  may  occur.  If,  in  the  latter  case,  the 
prolapse  does  not  yield  to  the  action  of  atropine,  it  should  be  pricked 
with  a  fine  needle,  and  the  aqueous  humour  distending  it  be  allowed  to 
flow  off,  which  will  cause  the  prolapse  to  collapse.  This  may  be  repeated 
several  times,  until  the  prolapse  shrinks  and  dwindles  away.  If  this 
does  not  occur,  the  prolapse  should  be  snipped  off  with  a  pair  of  scissors, 
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after  having  been  pricked.  Should  the  lens  have  fallen  into  the  opening 
and  be  presenting  through,  it  should  be  at  once  removed,  together,  per- 
haps, with  a  little  of  the  vitreous  humour.  An  incision  should  be  made 
through  the  central  portion  of  the  perforated  cornea,  with  Yon  Ghraefe*B 
narrow  cataract  knife.  If  a  piece  of  iris  protrudes,  this  should  be 
somewhat  drawn  out  and  snipped  off.  The  capsule  should  be  freely 
lacerated  with  the  pricker,  and  the  lens  will  then  readily  escape  if  a 
little  pressure  is  made  upon  the  eye.  A  little  vitreous  humour  will 
generally  exude,  and  the  Ups  of  the  incision  £sill  into  close  apposition. 
A  firm  compress  bandage  should  be  careMly  applied,  so  as  to  keep 
the  eye  immovable,  and  the  vitreous  pressed  back.  Should  the  latter 
show  a  tendency  to  protrude  through  the  incision,  and  thus  interfere 
with  its  firm  cicatrization,  it  should  be  pricked,  and  a  little  be  allowed 
to  escape,  the  bandage  being  then  re-applied.  We  may  thus  be  able  to 
save  a  sufficient  portion  of  clear  cornea  to  permit  of  the  subsequent 
restoration  of  some  useful  degree  of  sight,  by  the  formation  of  an  artifi- 
cial pupil. 

If  the  disease  has  become  chronic,  the  nitrate  of  silver  must  be  less 
frequently  applied,  or  it  should  be  exchanged  for,  or  alternated  with,  the 
use  of  sulphate  of  copper  in  ikubstance.  A  crayon  of  this  should  be 
passed  lightly  over  the  palpebral  conjunctiva,  more  particularly  in  the 
retro-tarsal  region,  once  every  day.  Or,  a  solution  of  sulphate  of  copper 
(gr.  ij  ad  ^)  should  be  dropped  into  the  eye  once  or  twice  daily.  The 
astringent  must  be  occasionally  changed,  as  the  conjunctiva  after  a  time 
becomes  accustomed  to  it,  and  it  loses  its  effect.  Thus,  we  may  alter- 
nate the  sulphate  of  copper  with  a  collyrium  of  the  sulphate,  acetate,  or 
chloride  of  zinc,  alum,  acetate  of  lead,  or  vinum  opii^  or  the  red  or  white 
precipitate  ointment  may  be  applied  to  the  conjunctiva.  If  the  papillie 
are  much  swollen  and  very  prominent,  like  cauliflower  excrescences,  it 
may  be  necessary  to  snip  them  off  with  a  pair  of  scissors. 


4— GONORRHCEAL  OPHTHALMIA. 

Gonorrhoeal  ophthalmia  is  one  of  the  most  dangerous  and  virulent 
diseases  of  the  eye.  In  the  majority  of  cases  it  presents  the  symptoms 
of  a  very  severe  purulent  ophthalmia,  accompanied  sometimes  by  marked 
constitutional  disturbance. 

Shortly  after  the  infection,  the  patient  experiences  a  feeling  of  tin- 
gling and  smarting  in  the  eye,  as  if  a  little  grit  or  sand  had  become 
lodged  beneath  the  lids.  The  eye  becomes  red,  watery,  and  irritable, 
and  the  edges  of  the  eyelids  somewhat  glued  together  by  a  slight 
greyish  white  discharge.  These  symptoms  rapidly  increase  in  severity, 
and  the  disease  quickly  assumes  the  character  of  purulent  ophthalmia  of 
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an  aggTETated  form.  The  eyelids  become  greatly  swollen,  hot-^  red,  and 
(Bdematons,  the  oonjnnctiTa  very  yascular,  swollen,  and  yillons ;  the 
cbemosiB  is  often  also  very  considerable,  enveloping  and  overlapping  the 
eomea,  and  protrnding  between  the  Hds.  The  discharge  is  thick  and 
creamy,  and  perhaps  so  profuse  that  it  oozes  ont  between  the  lids,  and 
when  they  are  opened  streams  over  the  cheek.  There  is  always  great 
danger  of  the  oomea  becoming  affected  with  deep  and  extensive  nlcera- 
tion,  which  fireqnently  quickly  leads  to  perforation.  The  constitutional 
symptoms  are  often  severe;  the  patients  being  generally  in  a  feeble 
and  weakly  condition,  their  general  health  having  perhaps  suffered  from 
the  existence  of  the  gonorrhoea. 

Sometiniea  the  disease  shows  from  the  outset  a  marked  tendency  to 
assame  the  character  gf  diphtheritic  conjunctivitis,  and  this  proves 
especially  dangerous  to  the  eye.  In  such  cases,  we  notice  that  the  con- 
junctiva, instead  of  presenting  the  usual  red,  vascular,  succulent 
appearance  common  to  pui*ulent  ophthahnia,  becomes  pale,  smooth,  and 
infiltrated  with  a  fibrinous  exudation.  The  discharge  is  also  quite 
dilfei^ent,  being  thin,  grey,  and  watery.  The  cases  of  gonorrhoea! 
ophthahnia  ^which  prove  so  virulent  as  to  destroy  the  cornea  in  the  course 
of  a  few  hours  are  mostly  of  this  diphtheritic,  or,  at  all  events,  of  a 
mixed  character.  In  England,  however,  this  form  is  very  rare,  and 
amongst  the  numerous  cases  of  gonorrhoeal  ophthalmia  which  have  come 
uider  my   care  or   observation,  I  have  only  met  with  the  purulent 


Ckmorrhceal  ophthalmia  is  always  due  to  contagion,  and  the  doctrine 
of  metastasis  (which  was  formerly  much  in  vogue)  is  quite  untenable. 
It  may  be  produced  during  any  stage  of  the  urethral  disease,  but  about 
the  third  week  of  the  existence  of  the  latter  is  the  most  dangerous 
period,  the  discharge  being  then  very  copious,  thick,  and  noxious.  I 
bave,  however,  seen  the  discharge  from  a  gleet  give  rise  to  severe  and 
even  destructive  gonorrhceal  ophthalmia.  Medical  men  unfortunately 
aometunes  altogether  neglect  to  warn  their  patients  of  the  danger 
of  contagion  from  the  urethral  discharge.  I  have  met  with  several 
instances  of  severe  and  destructive  gonorrhceal  ophthalmia,  in  which 
the  patients  had  never  been  informed  by  their  medical  men  of  the  very 
contagious  character  of  the  discharge. 

Gonorrhoeal  ophthalmia  is  far  more  frequent  amongst  men  than 
women,  and  ^e  right  eye  is  the  one  usually  attacked,  the  corresponding 
hand  being  most  used  for  the  purpose  of  ablution,  etc.,  and,  conse- 
quently, most  prone  to  be  the  carrier  of  the  virus  to  the  eye. 

If  we  see  the  patient  very  shortly  after  the  inoculation,  the  eye 
should  be  thoroughly  syringed  out  with  lukewarm  water,  and  a  drop  or 
two  of  a  weak  solution  of  nitrate  of  silver  (gr.  ij.  ad  5j)  be  at  once 
Applied,  and  repeated  at  the  intervals  of  a  few  hours.     Ice  compresses 
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may  also  be  employed.  The  other  eye  should  be  at  once  protected  by  an 
hermetical  bandage  against  the  danger  of  contagion.  The  treatment 
mnst  be  the  same  as  that  for  purolent  ophthalmia,  the  patient's  health 
being  sustained  by  tonics  and  a  generous  diet.  But  if  the  disease  shows 
a  tendency  te  assume  the  diphtheritic  character,  the  use  of  astringents 
(more  especially  the  nitrate  of  silver)  must  be  particularly  avoided,  and 
the  case  must  be  treated  upon  the  same  principles  as  diphtheritic  con- 
junctivitis, viz.,  by  ice  compresses,  leeches,  and,  perhaps,  the  use  of 
mercurials. 


6.— OPHTHALMIA  NEONATORUM. 

Strictly  speaking,  we  cannot  recognise  this  as  a  special  form,  for  it 
assumes  the  character  either  of  purulent  or  catarrhal  ophthalmia.  It 
demands,  however,  some  special  remarks  as  te  the  treatment  te  be  pur- 
sued. The  inflammation  generally  appears  first  in  one  eye,  the  other 
becoming  affected  a  few  days  later  if  preventive  measures  are  not  at 
once  taken.  The  symptoms  of  the  disease  vary  from  those  of  mild 
catarrhal  conjunctivitis,  to  those  of  severe  purulent  ophthalmia.  On 
account  of  the  laxity  of  the  tissues,  there  is  great  serous  infiltration 
and  swelling  of  the  eyehds,  even  perhaps  in  the  milder  cases.  The 
papillaB  of  the  conjunctiva  also  become  very  prominent  and  swollen ; 
and  there  is  often  a  great  tendency  to  ectropion. 

It  has  been  stated  by  some  authorities  that  the  cornea  is  more  fre- 
quently implicated  in  infants  than  in  adults,  but  this  does  not  appear 
to  be  the  case,  although  suppuration  of  the  cornea  is  of  but  too  frequent 
occurrence,  frt)m  the  feeble  and  weakly  condition  of  many  of  the  infants, 
and  the  negligence  and  want  of  care  in  the  nursing,  which  is  so  often 
met  with  amongst  the  out-patients  of  an  hospital. 

Contagion  is  a  very  frequent  cause  of  the  disease.  The  infection 
often  occurs  from  some  leucorrhoeal,  or  perhaps  gonorrhGBal  discharge 
duilng  the  passage  of  the  child  through  the  vagina.  But  it  must  be 
always  remembered  that  other  vaginal  discharges  besides  the  gonorrhoBal 
may  induce  this  ophthalmia.  The  disease  may  also  be  produced  by  the 
child's  eyes  being  wiped  and  cleansed  with  a  sponge  or  cloth  which  is 
soiled  with  some  vaginal  discharge.  Frequently  the  ophthalmia  is  not 
due  to  contagion  at  all,  but  is  caused  by  the  sudden  exposure  of  the 
infant  to  the  irritation  of  bright  dazzling  hght,  cold  winds,  or  by  a  want 
of  cleanliness  in  washing  the  eyes.  This  is  proved  by  the  fact  that  the 
disease  sometimes  does  not  make  ite  appearance  tOl  some  weeks  after 
birth  ;  whereas,  if  it  were  due  to  contagion  this  would  not  be  the  case, 
for  we  find  in  inoculation  that  the  period  of  incubation  laste  from  12  to 
70  hours. 
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The  course  of  ophtbahnia  neonatorum  is  generally  much  less  intense 
than  that  of  purulent  ophthalmia  (due  to  contagion)  in  adults. 

Although  the  pure  diphtheritic  conjunotivitis  never  occurs  in  new- 
born infants,  yet  we  sometimes  meet  with  mixed  forms,  in  which  during 
the  early  stages,  the  purulent  ophthalmia  shows  a  more  or  less  marked 
tendency  to  assume  a  somewhat  diphtheritic  appearance.  The  lids  are 
not  soft  and  flaccid  (doughy),  but  stiff,  and  rather  hard,  and  their  tem- 
perature is  high.  The  surface  of  the  conjunctiva  is  of  a  pale  or 
yellowish  grey  tint,  the  papill®  being  not  much  swollen ;  the  discharge, 
instead  of  being  thick  and  creamy,  is  thin,  fibrinous,  and  rather  flaky, 
so  that  it  adheres  somewhat  to  the  conjunctiva,  and  has  to  be  removed 
with  forceps,  exposing  beneath  it  a  red  succulent  surface.  These  pecu- 
liar symptoms  are  simply  due  to  a  stasis  in  the  blood-vessels,  and  the 
fibrinous  mass  does  not  penetrate  into  the  substance  t>f  the  conjunctiva, 
as  is  the  case  in  the  diphtheritic  form. 

The  prognosis  will  depend  upon  the  severity  of  the  attack,  the  con- 
dition of  the  cornea,  and  if  there  be  any  epidemic,  upon  the  nature  of 
this  in  general. 

TrecUmeni. — ^The  first  indication  is  prevention.  The  eyes  should  be 
washed  with  warm  water  directly  after  birth,  and  this  should  be  re- 
peated frequently.  The  sponges,  towels,  lint,  etc.,  should  be  perfectly 
dean,  and  used  for  no  other  purpose.  The  hands  of  the  nurse  and  the 
mother  (more  especially  if  she  is  suffering  from  any  vaginal  discharge), 
should  always  be  washed  before  the  infant's  eyes  are  cleansed.  If  the 
disease  breaks  out  in  a  workhouse,  or  lying-in-charity,  the  children 
suffering  from  it  should  be  separated  frx>m  the  healthy,  and  should  have 
special  nurses.  Moreover,  they  should  not  be  crowded  together  into 
small  ill- ventilated  wards,  but  enjoy  plenty  of  fresh  air. 

If  the  eyes  look  red  and  irritable,  with  a  discharge  at  the  comers  or 
upon  the  lashes,  a  weak  oollyrium  of  sulphate  of  zinc  (gr.  j — ji  ad  Sj) 
should  be  used  2 — 3  times  daily,  and  the  eyes  frequently  cleansed.  But 
if  the  discharge  is  thick,  creamy,  and  considerable  in  quantity,  stronger 
astringents  must  be  employed.  In  out-patient  practice,  where  ihe 
patients  can  only  be  seen  two  or  three  times  a  week,  by  fiir  the  best 
remedy  is  the  injection  of  the  coUyrium  of  alum  and  zinc  (Zinc. 
Sulph.  gr.  ij..  Alum.  gr.  iv.,  Aq.  dist.  Sj.).  A  little  of  this  is  to  be 
injected  with  a  glass  syringe  between  the  Uds  every  quarter  or  half- 
hour  during  the  day,  and  every  three  or  four  hours  during  the  night. 
The  frequency  of  the  injection  must  be  regulated  according  to  the 
severity  of  the  disease.  The  eyes  are  to  be  cleansed  before  the  use  of 
the  coUyrium  by  the  injection  of  luke-warm  water  between  the  lids,  so 
that  the  discharge  may  be  washed  away.  If  the  patient  can  be  seen 
every  day,  or  even  more  frequently,  the  mitigated  nitrate  of  silver,  in 
substance,  should  be  used,  as  we  can  Tegulate  and  localise  its  effect  far 
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better  than  can  be  done  if  injections  or  coUyria  are  employed.  The 
edges  of  the  lids  should  be  smeared  night  and  morning  with  a  little 
simple  cerate,  or,  if  they  are  sore  and  excoriated,  with  a  little 
citrine  ointment.  For  severe  cases,  other  local  remedies  are  also  indi- 
cated, e,g.j  leeches,  scarification,  cold  compresses,  etc.  But  we  unfor- 
tunately encounter  great  difficulty  in  their  proper  employment,  except 
in  a  special  hospital,  or  in  private  practice.  The  nurses  or  parents  are 
often  so  careless  in  the  application  of  cold  compresses  that  they  do  more 
harm  than  good. 

If  there  is  a  tendency  to  stasis  in  the  circulation  of  the  conjunctiva, 
and  to  the  formation  of  the  above-named  fibrinous  membranes,  the 
astringents  must  be  used  with  care,  and  their  efiect  closely  watched. 
If  mitigated  nitrate  of  silver  in  substance  is  employed,  it  should  be  only 
lightly  used,  at  once  neutralized  by  salt  and  water,  and  the  cauterization 
be  followed  by  free  scarification  and  the  application  of  cold  compresses 
to  the  eyelids.  Wecker,  moreover,  recommends  the  administration  of 
small  doses  of  calomel  during  this  condition  of  cyanosis  of  the  con- 
junctiva. Affections  of  the  cornea  must  be  treated  in  the  same  way  as 
in  purulent  ophthalmia.  The  health  of  the  mother  or  wet-nurse  should 
also  be  attended  to.  K  the  infant  is  feeble,  and  the  ophthalmia  shows  a 
tendency  to  become  chronic,  and  the  mother  is  out  of  health,  tonics  and 
a  generous  diet  should  be  prescribed. 


6.— DIPHTHERITIC  CONJUNCTIVITIS. 

This  extremely  dangerous  disease  is  fortunately  very  rare  in  England. 
I  have  never  yet  met  with  a  case  of  pure  diphtheritic  conjunctivitis 
here,  whereas  during  my  residence  in  Berlin,  I  had  the  opportunity  of 
seeing  many  cases  in  Yon  Ghraefe's  clinique.  Indeed,  it  is  of  frequent 
occurrence  in  that  city,  and  often  assumes  a  very  severe  and  even 
epidemic  character. 

The  first  symptom  is  very  rapid  and  great  swelling  of  the  eyelids, 
which  are  also  hard  and  firm,  very  hot,  and  exquisitely  tender,  so  that 
the  patient  shrinks  back  and  trembles  at  the  mere  idea  of  their  being 
touched.  The  swelling  and  stiffiiess  of  the  eyelids  soon  become  so 
great,  that  they  can  hardly  be  opened,  and  certainly  not  everted; 
whereas  in  purulent  ophthalmia  we  have  seen  that  although  the  eyelids 
may  be  greatly  swollen,  they  are  sofb,  flaccid,  and  not  painful  to  the 
touch,  nor  is  the  temperature  very  high;  they  can  also  be  readily 
everted. 

The  conjunctiva  is  at  first  somewhat  red,  but  soon  assumes  a  greyish 
yellow  tint,  especially  at  the  retro-tarsal  fold.  It  is  not  soft,  red,  suc- 
culent, and  villous,  as  in  purulent  ophthalmia,  but  thick,  smooth^  and 
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floiae^rhat  glistening.  This  pale,  greyiflli-yellow  tint  is  chiefly  due  to 
tlie  firm,  gelatino-fibrinons  infiltration  of  the  substance  of  the  con- 
junctiTa,  which  compresses  the  blood-vessels,  and  gives  rise  to  a  great 
retardation,  or  even  stoppage  in  the  circulation.  Numerous  extravasa- 
ikms  of  blood  may  also  be  noticed  on  the  conjunctiva.  The  chemosis 
is  pale  and  yeUow,  but  the  infiltration  is  not  serous  and  transparent, 
but  firm  and  fibrinous,  pressing  upon  and  strangulating  the  blood-vessels 
which  supply  the  cornea,  and  hence  the  great  danger  which  the  latter 
mils  in  this  disease.  When  the  lids  are  opened,  a  stream  of  hot,  scald- 
ing tears  gush  forth,  mixed  perhaps  with  a  few  yellow  fibrinous  flakes, 
qnite  different  to  the  thick  creamy  discharge  in  purulent  ophthalmia. 

Even  deep  scarification  of  the  conjunctiva  faib  to  produce  a  copious 
sangniiieous  discharge,  for  the  latter  is  either  thin,  scant,  and  of  a 
reddish-yellow  tint,  or  the  incisions  remain  almost  dry. 

The  discharge  on  the  sur&ce  of  the  conjunctiva  often  assumes  the 
form  of  thin  yellowish,  reticulated  patches,  of  varying  size.  In  some 
cases,  thick  ox)aque  membranes  are  formed,  which  are  so  coherent  that 
they  can  be  stripped  off  in  large  pieces,  forming  casts  of  the  lids  and 
the  sur&oe  of  the  eyeball.  Their  forcible  removal  may  cause  consider- 
able bleeding,  but  we  do  not  find,  as  is  the  case  in  purulent  ophthalmia, 
that  the  denuded  conjunctiva  presents  a  red,  succulent,  villous  surface, 
but  we  come  down  upon  another  layer  of  yeUowish-grey  fibrinous  infil- 
tration. In  fact,  the  latter  is  not  confined  to  the  surface  of  the 
conjunctiva,  but  extends  more  or  less  deeply  into  its  stroma. 

The  disease  is  not  always  accompanied  by  such  severe  inflammatory 
symptoms,  but  may  run  a  milder  and  less  dangerous  course.  It  may 
occur  as  a  primary  affection,  or  ensue  secondarily  upon  purulent 
ophthalmia,  the  latter  assuming  a  diphtheritic  character. 

In  the  primary  form,  it  generally  sets  in  with  considerable  violence, 
all  the  characteristic  symptoms  showing  themselves  in  two  or  three 
days ;  indeed,  the  disease  may  even  attain  its  acme  in  that  time,  remain 
stationary  for  a  few  days,  and  then  gradually  pass  over  into  the  second 
or  hlenorrhoic  stage.  The  latter  is  ushered  in  by  the  following  symp- 
toms : — ^The  lids  diminish  in  hardness  and  become  more  soft  and  flaccid, 
so  that  they  can  be  everted  with  greater  ease,  and  without  much  pain. 
The  surface  of  the  conjunctiva  assumes  a  more  vascular  and  succulent 
appearance ;  here  and  there  patches  of  fibrinous  exudation  soften  and 
become  detached  from  the  surface  of  the  coujunctiva,  which  bleeds 
more  or  less  freely.  The  deep-seated  infiltration  gradually  diminishes, 
and  this  is  accompanied  by  a  corresponding  diminution  in  the  firmness 
and  hardness  of  the  conjunctiva,  which  assumes  a  more  vascular,  suc- 
culent, and  villous  appearance,  the  discharge  at  the  same  time  becoming 
thick,  creamy,  and  copious.  In  fact,  the  disease  now  presents  the 
characters  of  purulent  ophthalmia,  with  this  peculiarity,  however,  that 
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there  is  a  great  tendency  to  the  formation  of  cicatrices,  and  Bhrinking 
of  the  conjunctiva.  But  sometimes  there  is  a  relapse  after  the  purulent 
stage  has  set  in,  the  diphtheritic  symptoms  reappearing  with  more  or 
less  prominence,  and  such  relapses  may  occur  more  than  once.  This  is 
especially  the  case  if  the  use  of  astringents  has  been  commenced  too 
early,  or  they  have  been  too  energetically  employed. 

Diphtheritic  conjunctivitis  is  a  far  more  dangerous  disease  than  puru- 
lent ophthalmia,  on  account  of  the  finequency  and  severity  of  corneal 
complications.  Extensive  ulceration  or  suppuration  of  the  cornea  is  but 
too  frequent.  The  dense,  hard,  infiltrated  conjunctiva  presses  upon  the 
cornea  and  upon  the  blood-vessels  which  supply  it,  hence  the  nutrition 
of  the  cornea  is  greatly  impaired,  and  its  suppuration  may  rapidly  oisue. 
If  the  cornea  is  about  to  be  implicated,  we  notice  that  its  lustre  is 
slightly  diminished,  its  sur&oe  faintly  clouded,  and  its  epithelial  layer 
somewhat  abraded.  A  yellow  infiltration  appears,  which  rapidly  passes 
over  into  an  ulcer,  the  latter  extends  quickly  in  circumference  and 
depth,  until  a  very  considerable  portion  of  the  cornea  may  be  involved. 
In  some  cases,  when  the  ulcer  has  extended  nearly  as  far  as  the  mem- 
brane of  Descemet,  the  floor  of  the  ulcer  becomes  somewhat  more 
transparent  and  bulged  forward  by  the  aqueous  humour.  The  patient's 
sight  is  temporarily  much  improved,  and  he  is  buoyed  up  by  the  vain 
hope  that  his  eye  is  safe ;  but  perforation  generally  rapidly  ensues.  If 
the  disease  is  very  severe,  and  the  cornea  has  become  affected  at  a  very 
early  stage,  the  whole  cornea  may  suppurate,  give  way,  and  a  consider- 
able amount  of  the  contents  of  the  globe  escape.  The  perforation  is 
soon  blocked  up  by  a  glutinous  exudation,  which  also  glues  down  the 
edges  of  the  prolapsed  portion  of  iris  to  the  cornea.  The  earlier  the 
cornea  becomes  affected,  the  greater  is  the  danger,  for  the  ulcers  which 
occur  at  a  later  period  of  the  disease  spread  less  rapidly,  and  show  a 
greater  tendency  to  limitation.  We  aJso  find,  as  in  purulent  ophthalmia, 
that  those  eye&are  safest  in  which  there  exist  either  vascular  ulcers  of 
the  cornea,  or  a  vascular  pannus,  for  then  the  nutrition  of  the  cornea  is 
carried  on  by  the  blood-vessels  upon  its  sur&ce,  and  there  is  &r  less 
danger  of  its  undergoing  suppuration. 

The  prognosis  is  very  unfavourable  if  the  disease  is  at  all  intense, 
and  the  character  of  the  epidemic  (if  such  exist)  is  severe,  and  if  the 
patient  is  an  adult.  It  is  somewhat  more  favourable  in  children,  and 
towards  the  end  of  the  epidemic ;  also  if  the  first  stage  of  the  disease 
is  not  very  severe. 

In  framing  our  prognosis,  we  must  be  chiefly  guided  by  the  severity 
of  the  inflammatory  symptoms,  the  amount  of  Uie  fibrinous  exudation, 
the  swelling  and  hardness  of  the  lids  and  of  the  chemosis,  and  especially 
by  the  condition  of  the  cornea.  If  the  latter  becomes  affected  very 
shortly  after  (within  24—36  hours)  of  the  outbreak  of  the  disease,  or 
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during  the  fiLrst  period,  before  that  of  vascnlarization  has  set  in,  we 
mnflt  look  npon  the  eye  as  all  bat  lost.  If  the  cornea  is  not  implicated 
nntfl  the  second  period  (that  of  pnrolent  ophthalmia)  has  set  in,  the 
prognofiis  is  more  fiEiYourable,  but  even  in  this  case  we  must  re- 
member ihskt  a  relapse  may  occnr,  and  the  safety  of  the  eye  be  again 


The  eauMs  of  diphtheritic  conjunctivitis  are  very  much  the  same 

as  those  which  may  produce  other  inflammations  of  the  conjunctiva ; 

bat  it  must  be  conceded  that  there  is  generally  some  constitutional 

pecoliarity  which  determines  the  character  of  the  disease,  the  same 

causes — exposure  to  cold,   draughts,  inoculation,  etc. — ^producing  in 

one  case  a  purulent  or  granular,  in  the  other  a  diphtheritic  ophthalmia, 

moreoTer  it  generally  ajQTects  both  eyes,  however  much  we  may  guard 

the  second.  It  occurs  most  frequently  in  weakly  and  scrofdlous  persons, 

more  especially  in  children  between  the  ages  of  two  and  eight,  of  a 

delicate,  feeble  habit,  or  affected  with  hereditary  syphilis.     In  them 

it  often  occurs  in  conjunction  with  croup  or  diphtheria.     Contagion  is 

also  a  very  frequent  cause,  for  the  discharge  from  diphtheritic  conjunc- 

tivitis  is  exceedingly    contagious.     K   it    be  applied  to   a    healthy 

ocnjuncdva  it  generally  reproduces  diphtheritic  conjunctivitis,  but  this 

does  not  necessarily  follow.     Sometimes  it  occurs  epidemically,  which 

is  especially  the  case  in  some  parts  of  Germany,  more  particularly  in 

Berlin. 

The  injudicious  and  excessive  use  of  caustics  in  the  treatment  of 
purulent  ophthalmia  (more  particularly  that  of  children)  may  change  the 
disease  into  the  diphtheritic  form. 

With  regard  to  the  treatment^  it  must  be  confessed  that  we  have, 
unfortunately,  but  little  control  over  the  disease  daring  the  first 
period. 

Our  first  care  must  be  to  remove  the  patient  from  all  noxious 
influences  that  may  keep  up  and  intensify  the  disease,  and  every  effort 
must  be  made  to  prevent  its  spreading. 

We  must  endeavour  to  diminish  the  inflammatory  symptoms,  more 
particnlarly  if  they  assume  a  sthenic  type.  If  the  eyelids  are  greatly 
swollen,  and  very  red,  hot,  stiff,  and  painful,  ice  compresses  must  be 
employed  ahnost  without  intermission,  being  changed  as  soon  as  they 
become  at  all  warm.  They  must  be  less  frequently  employed  when  the 
second  period  (that  of  vascularization)  is  setting  in,  and  when  this  has 
become  frdly  established  they  must  be  only  used  after  the  cauterization. 
The  effect  of  the  cold  is  to  counteract  the  stasis,  by  causing  contraction 
of  the  vessels,  and  it  also  acts  as  a  sedative,  giving  great  relief  to  the 
intense  pain.  But  if  there  is  extensive  ulceration  of  the  cornea,  the  cold 
compresses  should  be  replaced  by  warm  fomentations,  so  that  we  may 
produce  an  acceleration  in  the  vasculariiy  of  the  conjunctiva.     Indeed, 
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lately  some  Burgeons,  especiaUy  Berlin*  and  Mooren,t  have  reoommended 
the  sabstitntion  of  warm  fomentations  for  the  ice  compresses,  on  the 
ground  that  they  bring  about  the  second  period  more  rapidly.  Thus 
ihey  may  prove  of  advantage  when  ulceration  of  the  cornea  occurs 
during  the  first  period,  and  the  ulcer  shows  no  tendency  to  become 
limited  or  yascularisEed,  for  the  tendency  to  necrosis  is  markedly  aggra- 
yated  by  the  application  of  cold  or  of  caustics.  Mooren  formerly  always 
employed  ice  compresses,  but  in  later  years  he  has  substituted  the  use 
of  warm  poultices,  together  with  derivatives  internally.  But,  then  h^ 
himself  admits  that  the  disease  never  appears  in  Diisseldorf  with  the 
extreme  intenaty  that  it  so  often  aseumes  in  Berlin. 

Local  depletion  also  proves  of  much  service.  Unfortunately,  the 
disease  occurs  so  frequently  in  aniemic  and  cachectic  individuals,  that 
we  generally  cannot  make  a  fuU  use  of  this.  In  adults,  more  particularly 
if  the  disease  is  due  to  contagion,  and  the  patient  robust  and  strong, 
leeches  should  be  applied  in  large  quantities  to  the  temples,  or  at  the 
upper  angle  of  the  nose.  Three  or  four  leeches  should  be  applied 
at  a  time,  and  as  soon  as  these  drop  off  they  are  to  be  replaced  by 
others.  But  care  must  be  taken  not  to  push  this  remedy  too  far, 
especially  in  feeble  persons,  for  by  greatly  weakening  the  patient  we 
increase  the  danger  of  sloughing  of  the  cornea.  In  very  severe  cases 
as  many  as  30 — 40  leeches  (Wecker)  or  even  a  greater  quantity 
(Graefe)  may  have  to  be  applied  before  any  impression  is  made  upon 
the  disease. 

Scarification  is  but  of  little,  if  any,  use  during  the  first  stage,  for 
only  a  very  small  quantity  of  blood  is  obtained ;  indeed,  sometimes  it 
may  even  do  positive  harm,  being  followed  by  a  more  considerable 
fibrinous  infiltration ;  but  when  the  second  stage  has  set  in,  when  the 
conjunctiva  has  become  more  vascular  and  there  is  an  efl^ision  of  serum 
into  it,  scarification  is  often  of  much  benefit.  The  incisions  should  be 
somewhat  deeper  than  in  purulent  ophthalmia,  and  the  bleeding  be 
kept  up  by  kneading  the  lids. 

In  order  to  hasten  the  vascularization  and  the  breaking  down  and 
elimination  of  the  fibrinous  infiltration  of  the  conjunctiva,  the  system 
should  be  got  as  quickly  as  possible  und^  the  influence  of  mercury,  so 
that  salivation  may  be  produced  in  the  course  of  30 — 40  hours.  The 
mercury  may  either  be  administered  internally  in  the  form  of  calomel 
and  opium  (calomel  gr.  ss. — gr.  j  every  2 — 3  hours)  in  doses  varying 
with  the  age  of  the  patient,  or  from  5ss — 3j  ^^  ^®  mercurial  ointment 
should  be  rubbed  in  three  times  daily.  In  very  severe  cases  the 
rapidity  with  which  the  fibrinous  infiltration  pervades  the  conjunctiva 
is  often  so  great  that  the  cornea  becomes  implicated  and  the  eye  lost^ 

•  "  Kl.  MonaUbl."    1864. 

t  "  Ophthalmiatrisohe  Beobacfatimgeii/'  p.  70. 
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before  the  system  can  be  brought  under  the  influence  of  mercury. 
Moreover,  the  free  use  of  this  remedy  is  often  contra-indicated  by  the 
yery  feeble  and  cachectic  condition  of  the  patient. 

When  the  disease  is  passing  over  into  the  second  stage,  and  is 
assuming  more  and  more  the  character  of  purulent  ophthalmia,  we 
must  gradually  commence  the  use  of  the  mitigated  nitrate  of  silver. 
But  at  first  the  cauterization  must  be  employed  with  great  care  and 
discretion,  as  there  is  always  the  risk  of  causing  a  relapse  if  it  be  used 
with  too  great  a  freedom  at  once.  Should  symptoms  of  stasis  re-appear 
the  cauterization  must  be  immediately  abandoned  until  these  have  dis- 
appeared, and  the  disease  again  assumes  the  purulent  character. 


7.— GRANULAR  OPHTHALMIA. 

It  has  been  already  mentioned  that  in  catarrhal  and  purulent 
ophthalmia,  the  papillas  of  the  conjunctiva  are  often  much  swollen  and 
hypertrophied,  forming  more  or  less  prominent  elevations  on  the  pal- 
pebral conjunctiva.     They  appear  in  the  form  of  bright  or  bluish  red, 
velvety,  succulent  elevations,  which  have  no  distinct  pedicle,  but  seem 
to  pass  over  into  the  tissue  of  the  conjunctiva.      They  are  ranged  in 
rows,  and  are  of  course  confined  to  that  portion  of  the  conjunctiva 
which  contains  papiUs.     Commencing  at  about  a  line  frt>m  the  free 
margin  of  the  lid,  they  extend  slightly  beyond  its  tarsal  border ;  their 
sides  are  generally  flattened,  on  account  of  the  papille  being  pressed 
against  each  other.     They  are  often  very  conspicuous  at  the  angles  of 
the  eye,  and  assume  also  a  considerable  size  near  the  retro-tarsal  fold, 
looking  perhaps  like  large  warty  excrescences.     The  name  of  granular 
lids  is  but  too  often  given  to  this  hypertrophied  condition  of  the  papille, 
instead  of  being  limited  to  the  true  granulations,  which  are  neo-plastic 
formations  and  not  swollen  papillaa.     On  account  of  this  error,  the 
greatest  confusion  still  reigns  upon  this  subject,  a  confusion  which  not 
only  materially  affects  the  diagnosis  but  also  the  treatment  of  the 
disease.     What  has  tended  still  more  to  foster  this  misconception  of 
the  real  nature  of  granular  ophthalmia  is  the  fact,  that  true  granulations 
are  generally  accompanied  in  the  course  of  their  development,  by  a 
more  or  less  swoUen  and  hypertrophied  condition  of  the  papillad.     If 
the  latter  gain  a  considerable  prominence  the  granulations  may  even  be 
hidden  by  them.     Stellwag  de  Garion*  applies  the  term  of  ^^papiUo/ry 
trachoma  or  grarwlatiofu  "  to  these  hypertrophied  papillao,  and  I  see  no 
objection  to  retaining  this  name,  if  it  be  only  remembered  that  these 
differ  altogether  in  their  nature  and  mode  of  development  from  the 
true  granulations. 

•  "  PncktiBche  Augenheilkunde,"  8rd  edition,  p.  404.    1867. 
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Before  proceeding  to  the  consideration  of  granular  opbthalniia,  I 
mnst  call  especial  attention  to  a  peculiar  vesicular  condition  of  the 
conjunctiyay  which  is  frequently  premonitory  of  that  affection.  It  is  a 
matter  of  surprise  that  this  condition,  which  has  been  so  carefully  and 
elaborately  described  by  several  eminent  continental  writers,  more 
especially  Stromeyer,  Bendz,  and  Warlomont,  should  have  apparently 
altogether  escaped  the  attention  of  many  English  ophthalmic  surgeons ; 
indeed,  we  are  principally  indebted  to  two  distinguished  English 
military  surgeons*  for  giving  this  subject  due  prominence  in  our 
medical  literature,  and  calling  the  attention  of  the  profession,  and  more 
especially  of  army  medical  men,  to  a  coiidition  of  the  eye  which  is 
very  important  to  all  who  have  the  charge  of  large  bodies  of  men,  e.g,^ 
soldiers,  paupers,  convicts,  etc. 

This  vesicular  condition  of  the  conjunctiva  is  distinguished  by  the 
following  symptoms : — On  everting  the  lower  eyelid,  we  notice  upon  it 
small,  round,  transparent  bodies  like  little  sago  grains  or  herpetic 
vesicles,  which  are  situated  directly  beneath  the  epithehum.  They 
mostly  make  their  appearance  first  on  the  lower  eyelid,  and  may, 
indeed,  remain  confined  to  it,  but  they  generally  extend  to  the  upper 
eyelid,  and  I  have  seen  a  few  rare  instances  in  which  they  encroached 
considerably  upon  the  ocular  conjunctiva.  The  vesicles  are  sometimes 
isolated  and  but  few  in  number,  being  sparsely  scattered  about  the 
conjunctiva  especially  near  the  outer  angle  of  the  eye.  In  other  cases 
they  are  studded  thickly  over  the  palpebral  conjunctiva  and  retro-tarsal 
fold.  They  cannot  be  emptied  of  their  contents  by  pricking,  and  differ 
in  this  from  the  sudamina  of  herpes,  and  the  serous  elevation  of  the 
epithelium  of  the  conjunctiva,  which  is  occasionally  met  with  in 
catarrhal  ophthalmia ;  moreover,  in  the  latter  condition  the  vesicles  are 
much  larger.  The  vesicles  consist  of  a  stroma  of  connective  tissue 
containing  nucleated  cells  like  lymph  corpuscles,  with  a  little  fluid. 
They  are  surrounded  by  a  delicate  layer  of  condensed  connective  tissue, 
which  has  no  proper  enveloping  membrane,  but  passes  over  into  the 
neighbouring  less  condensed  tissue.  With  a  fine  needle  we  may  often 
succeed  in  removing  them  entire.  They  seem  to  be  identical 
in  structure  with  the  closed  follicles  of  the  intestines,  etc.  Some- 
times these  vesicles  appear  without  any  change  in  the  conjunctiva. 
Qenerally,  however,  there  is  an  increased  vascularity  of  this  mem- 
brane with  some  swelling,  more  especially  at  the  retro-tarsal  fold.  The 
vessels  of  the  conjunctiva  are  very  apparent,  and  often  of  a  dusky 

*  I  refer  here  to  the  excellent  and  reiy  interesting  articlet  on  "  Military  Oph- 
thalmia," by  Dr.  Frank,  late  of  the  Army  Medical  Department,  and  by  Dr.  liareton. 
Both  deserve  the  careful  study  of  all  surgeons.  The  first  appeared  in  the  "  Army 
Medical  Blue  Book,"  of  1862;  the  second  in  Beale*8  "  Archives  of  Medicine," 
No.  xi.    1862. 
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bluish-red  colour,  sending  small  faranches  towards  the  yesicles,  which 
maj  i4>pear  arrang^  in  rows  like  little  transparent  beads.  But  this 
fajpenemic  condition  may  sometimes  mask  the  presence  of  the  vesicles, 
espedaUy  if  they  are  small  and  not  very  nmnerons,  so  that  they  might 
readily  be  overlooked  by  a  superficial  observer.  If  the  conjunctiim  is 
however  examined  through  a  magnifying  glass,  they  will  be  easily 
distingaished. 

If  the  hypereemia  of  the  conjunctiva  is  but  slight,  these  vesicles 
may  exist  for  a  very  long  time,  for  months  or  years,  without  producing 
any  sensible  discomfort  or  symptoms  of  inflammation.  The  patient  may 
either  be  quite  unaware  that  there  is  anything  the  matter  with  his  eyes, 
or  he  may  only  notice  a  slight  sensation  of  pricking  or  itching  in  the 
eye,  the  lashes  being  perhaps  somewhat  glued  together  in  the  morning. 
There  may  also  be  a  tendency  to  irritability  of  the  eyes  during  reading 
or  writing,  more  especially  by  artificial  light.  Sometimes,  however, 
even  these  symptoms  are  entirely  absent. 

This  vesicular  condition  of  the  conjunctiva  is  due  to  an  enlai^ment 
of  the  closed  lymphatic  follicles  of  EIrause,  which  are  situated  directly 
beneath  the  epithelium,  and  which  are  not  apparent  in  a  normal  state  of 
ihe  conjunctiva,  but  become  swollen  and  enlarged  when  this  membrane 
is  in  an  irritable  condition.  Stromeyer*  called  special  attention  to 
these  vesicular  granulations,  but  supposed  that  they  were  patholc^cal 
products  and  did  not  exist  in  a  healthy  conjunctiva.  The  researohes  of 
Kraose  and  Dr.  Schmidt  of  Berlin  have,  however,  distinctly  proved 
that  th^  are  physiological  organs,  which  are  not  apparent  to  the  naked 
eye  whilst  the  conjunctiva  is  in  a  normal  condition,  but  are  apt  to 
lieeome  enlarged  into  these  sago  grain  vesicles  from  a  preHferation  of 
their  contents,  more  especially  of  their  connective  tissue  elements,  when 
there  is  any  chronic  irritation  of  the  conjunctiva. 

Now  it  is  a  veiy  important  question,  and  one  which  has  not  at 
present  received  a  decided  and  satisfactory  answer,  whether  the  true 
granulations  are  developed  from  these  vesicular  bodies,  or  rather  the 
follicles  of  Krause,  or  whether  they  are  a  distinct  neo-plastic  formation, 
due  to  a  proliferation  of  the  contents  of  the  connective  tissue  cells  of 
the  oonjunctiva.  The  former  view  is  maintained  by  several  observers 
of  eminence,  more  especially  Bendz  and  Stremeyer.  But  one  weighty 
argument  against  this  view  is  furnished  by  the  fact  that  true  granula- 
tions sometimes  occur  in  situations  where  these  follicles  are  more  or  less 
completely  wanting,  as  for  instance  on  the  ocular  conjunctiva.  Wecker 
straigly  advocates  the  view  that  the  true  granulations  are  neo-plastic 
formations,  akin  to  tuberele,  and  are  due  to  a  proliferation  of  the 
OQfutents  of  the  connective  tissue  cells,  and  that  they  consist  of  a  mass 
of  closely  packed  nuclei  with  little  or  no  connective  tissue  between  them. 

•  Stromeyer,  "  Maximen  der  Kriegsheilkimst."    1861. 
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At  a  later  stage  the  connectiye  tissue  becomes  increased  in  quantity,  and 
forms  a  semi-transparent,  gelatinous,  gnunons  mass  containing  a  small 
quantity  of  fat.  The  nuclei  diminish  in  number,  and  are  finally  only 
sparsely  scattered  amongst  the  connective  tissue.  It  is  an  important 
fikct  that  this  gelatinous  mass  becomes  transformed  at  a  later  stage  into 
a  dense  fibrillar  tissue,  and  that  the  latter  shows  a  great  tendency  to 
contraction,  thus  causing  more  or  less  destruction  of  the  true  conjunc- 
tival tissue.  A  firm  cicatricial  tissue  is  formed,  which  gives  a  streaky 
tendinous  appearance  to  the  inner  surface  of  the  lids;  the  latter 
gradually  become  shortened,  the  retro-tarsal  fold  almost  obliterated, 
the  tarsal  cartilages  incurved,  thus  giving  rise  to  trichiasis  and 
entropion. 

I  have  never  had  the  opportunity  of  distinctly  tracing  the  trans- 
formation of  the  vesicles  into  true  granulations,  as  they  are  hx  less 
frequently  met  with  in  civil  than  in  military  practice.  Moreover,  we 
cannot  watch  the  patients  so  constantly  and  closely.  They  attend 
perhaps  for  some  length  of  time  with  vesicular  granulations,  and  are 
then  lost  sight  of.  The  same  difficulty  exists  with  regard  to  the  deter- 
mination sua  to  whether  a  given  case  of  acute  or  chronic  granulations 
has  been  preceded  by  a  vesicular  condition  of  the  lids,  for  it  has  been 
already  stated  that  the  latter  may  exist  for  a  long  time  without  the 
knowledge  of  the  patient.  The  definite  settlement  of  these  questions 
will,  I  think,  depend  very  much  upon  the  observations  made  by  our 
military  confrhresj  who  enjoy  every  opportunity  of  constantly  watching 
the  development  of  the  disease  from  its  earliest  (vesicular)  stage  to  the 
latest,  and  their  experience  upon  these  points  is  therefore  of  the  greatest 
importance. 

But  whether  we  accept  or  not  the  theory  that  vesicular  granula- 
tions are  the  first  symptoms  of  gp<anular  ophthalmia,  and  may  become 
developed  into  true  granulations,  there  cannot  be  the  slightest  doubt  that 
they  must  be  regarded  as  a  strongly  predisposing  cause  of  the  latter.  It 
is,  therefore,  of  great  importance  that  their  existence  should  be  detected 
as  early  as  possible,  nlore  especially  where  a  large  number  of  persons  are 
collected  together  as  in  barracks,  workhouses,  and  schools.  For  this 
vesicular  state  of  the  conjunctiva  must  be  watched  with  care  and  anxiety, 
as  it  chiefly  occurs  in  individuals  living  in  a  confined  and  vitiated  atmo- 
sphere, and  under  faulty  sanitary  arrangements.  Proper  hygienic 
measures  should,  therefore,  be  at  once  adopted,  and  the  patients,  if  neces- 
sary, submitted  to  treatment ;  for  if  these  vesicular  g^ranulations  be 
allowed  to  exist  unchecked,  and  such  eyes  are  exposed  to  the  usual 
irritating  influences  met  with  in  marches  and  encampments,  as  for 
instance  exposure  to  wind,  dust,  draughts  of  cold  air  or  bright  glaring 
sunlight,  an  epidemic  of  granular  ophthalmia  is  but  too  likely  to  break 
out,  the  ravages  and  extent  of  which  cannot  be  foretold.     It  is  an  inte- 
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resting  fact  that  Stromeyer*  also  met  with  these  yesicnlar  granulations 
amongst  many  of  the  domestic  animals,  more  especially  pigs,  and  that 
they  existed  in  proportion  to  the  dirty  condition  in  which  these  ftTiiTnn.ln 
were  kept.  These  observations,  moreover,  entirely  agree  with  those 
made  amongst  hnman  beings,  for  he  fonnd  that  vesicnlar  granulations 
occnr  especially  amongst  persons  inhabiting  crowded,  close,  dirty,  and 
ill-ventilated  dwellings. 

Dr.  Marston,  who  has  enjoyed  great  opportnnities  of  studying  the 
phenomena  of  grannlar  ophthalmia,  holds  similar  views.  He  fonndf 
yesicnlar  granulations  very  prevalent  amongst  the  poorer  classes  in 
Gk»EO,  especially  where  there  was  a  large  &mily,  who  live  in  wretchedly 
confined  cabins,  often  with  their  domestic  animals.  With  regard  to  the 
importance  of  vesicnlar  granulations,  as  being  indicative  of  a  vitiated 
state  of  the  atmosphere,  he  says,  '*  So  certain  do  I  feel  that  the  pre- 
valence of  vesicular  disease  of  the  lids  is  in  direct  ratio  to  the  amoxmt 
and  degree  of  defective  sanitary  arrangements,  that  I  conceive  the  pal- 
pebral conjunctiva  offers  a  delicate  test  and  evidence  as  to  the  hygienic 
conditions  of  a  regiment." 

It  is,  therefore,  of  much  importance  to  discover  the  presence  of 
vesicular  granulations  as  early  as  possible,  in  order  that  the  hygienic 
conditions  of  the  ward  or  sleeping  apartment  of  the  patient  may  be 
thoroughly  examined.  Such  patients  should  be  placed  in  large,  airy, 
well  ventilated  rooms,  which  are  not  exposed  to  the  bright  sunlight. 
Strict  orders  should  also  be  given  that  the  same  sx)onges,  towels  or 
water  are  not  used  for  others.  Indeed,  it  is  advisable  that  even  healthy 
persons  should  always  wash  in  fresh  water.  It  is  better  to  separate 
those  affected  with  vesicular  g^ranulations  frt)m  the  healthy,  for  I  think 
that  there  can  be  little  doubt  that  vesicular  granulations  are  contagious, 
more  especially  when  they  are  accompanied  by  conjunctival  swelling, 
and  a  little  muco-purulent  discharge.  The  patients  should  be  in  the 
open  air  as  much  as  possible,  care  being  taken,  however,  that  they  are 
not  exposed  to  dust,  wind,  and  bright  sunlight.  Their  diet  should 
be  nutritious  and  easily  digestible.  K  they  are  weak  or  scrofulous, 
quinine,  steel,  cod-liver  oil,  etc.,  should  be  administered.  If  there  is 
sHght  conjunctivitiB,  with  a  little  discharge,  or  small  yellow  shreds  are 
formed  on  the  conjunctiva,  a  weak  astringent  collyrium  (Zinc.  Sulph.  or 
Plumb.  Acetat.,  gr.  I — 4  ad  jy  Aq.  distill.,  or  Boracis  gr.  iv — vj  ad  5j) 
should  be  used,  or  the  lids  may  be  very  lightly  touched  with  a  crayon 
of  sulphate  of  copper,  or  still  better,  of  the  lapis  divinus.  Pricking  the 
vesicles  with  a  needle  does  little  or  no  good.  The  eye  douche  or  the 
pulverizer  is  found  to  be  veiy  beneficial  and  agreeable  to  the  patient. 
I  have  occasionally  met  with  this  vesicular  condition  of  the  eyelids 

*  Stromejer,  "  Maziinen  der  KriegsheilkunBt,"  p.  49.  t  Loc.  cit.,  p.  201. 
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amongst  wealthy  persons,  in  whom  the  conjunctiva  was  in  a  state  of 
irritation  from  exposure  to  cold,  bright  light,  etc.,  and  where  no  &nlty 
hygienic  arrangements  could  be  discovered.  The  affection  readily 
yielded  to  mild  astringents,  the  eye  douche,  and  caieful  guarding  the 
eyes  against  exposure  and  too  much  reading,  etc.  Vesicular  granula- 
tion may  also  be  produced  by  the  long-continued  use  of  atropine.  I 
have  lately  met  with  some  striking  examples  of  this.  The  disuse  of 
the  atropine  and  the  employment  of  a  weak  astringent  ooUyrium,  soon 
caused  the  granulations  to  disappear;  but,  on  the  re-application  of 
atropine,  a  fresh  crop  rapidly  sprung  up. 

We  must  now  pass  on  to  the  consideration  of  "  Granular  Ophthal- 
mia.'' In  practice  we  find  that  we  may  distinguish  two  special  forms 
under  which  the  disease  shows  itself,  viz.,  the  acute,  which  is  often 
accompanied  by  severe  inflammatory  symptoms,  and  the  chronic,  in 
which  these  are  sometimes  but  moderate,  and  occasionally  almost 
entirely  absent.  Of  course  we  meet  with  numerous  cases  which  cannot 
be  properly  placed  in  either  category,  but  show  a  mixed  character. 
Practically,  it  is,  however,  of  much  consequence  to  distinguish  between 
the  acute  and  chronic  forms,  for  great  and  serious  mischief  may  accrue 
from  a  mistaken  diagnosis  and  treatment  of  a  case  of  severe  acute 
granular  ophthalmia. 


ACUTE  GRANULAR  OPHTHALMIA 

J£  the  attack  is  severe,  there  are  generally  marked  inflammatory 
symptoms ;  the  eyelids  are  red,  swollen,  and  oedematous,  and  on  opening 
the  eye,  we  see  that  there  is  a  good  deal  of  conjunctival  and  subcon- 
junctival injection.  The  degree  of  conjunctival  swelling  varies ;  some- 
times it  is  considerable,  more  especially  in  the  retro-tarsaJ  region,  and 
there  may  also  be  marked  serous  chemosis.  The  photophobia  and 
lachrymation  are  often  very  great,  so  that  the  patient  is  quite  unable  to 
open  the  eye,  and  directly  it  is  attempted,  hot  scalding  tears  flow  over 
the  cheek.  There  is  often  severe  throbbing  pain  in  and  around  the  eye, 
and  perhaps  over  the  corresponding  half  of  the  head.  On  eversion  of 
the  lids,  we  find  that  the  conjunctiva  is  vascular  and  swollen,  and  that 
the  papill89  are  prominent,  red,  and  succulent.  On  closer  inspection 
(with  or  without  a  magnifying  glass)  we  notice,  scattered  between  the 
papillffi,  and  perhaps  almost  hidden  by  them,  numerous  small,  round, 
white  bodies,  like  sago  grains,  which  are  not,  however,  confined  to  the 
palpebral  conjunctiva,  but  extend  to  the  retro-tarsal  fold.  They  are  also 
sometimes  seen  on  the  ocular  conjunctiva,  and  even  on  the  cornea, 
where  they  give  rise  to  a  superficial  vascular  inflammation  (pannus). 
If  we  examine  the  cornea  in  such  a  case  by  the  oblique  illumination, 
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and  through  a  magnifying  glass,  we  find  that  this  opacity  is  composed 
of  a  qoantity  of  small  elevated  grey  dots,  with  the  epithelium  raised  over 
theoL     Namerons  blood  vessels  run  over  from  the  conjunctiva  to  these 
spots,  giving  a  more  or  less  red  tint  to  the  opacity  of  the  cornea.    This 
▼aBColar  opaciiy  may  involve  a  considerable  portion  of  the  cornea,  and 
is  not  chiefly  confined  to  the  upper  half,  as  is  the  case  in  the  pannus 
pitMiaoed  by  the  friction  of  granulations  or  inverted  eyelashes  of  the 
upper  lid,  npon  the  sur&ce  of  the  cornea.     Sometimes  small  ulcers 
appear  at  the  edge  of  the  cornea.    When  the  acute  stage  has  lasted  for  a 
few  days,  the  symptoms  of  irritation  b^in  to  diminish.     The  severe 
pain,  photophobia,  and  lachrymation  decrease,  the  papiHsB  at  the  same 
time  becoming  more  turgid,  vascular,  and  prominent,  thus  hiding  the 
granulations;  whilst  the  discharge,  which  has  hitherto  been  chiefly 
watery,  with  perhaps  only  a  few  yellow  flakes  suspended  in  it,  becomes 
thicks  and  muoo-pumlent  in  character.     The  intensity  of  the  conjunc- 
tival inflammation  varies  greatly ;  sometimes  it  reaches  only  the  catarrhal 
fionn,  at  others  it  assumes  a  severe  jumlent  type.     The  stage  of  puru- 
lent ophthalmia  generally  lasts  for  several  weeks,  and  then  the  symp- 
toms gradually  subside ;  the  papillse  diminish  in  size,  and  the  white  sago 
grain  granulations  are  then  perhaps  found  to  have  disappeared,  they  having 
in  fiMst  been  absorbed  during  the  inflammatoiy  state  of  the  conjunctiva. 
Bat  so  &vourable  a  result  is  not  always  obtained,  for  on  the  decrease  of 
the  inflbunmatory  symptoms,  and  the  diminution  in  the  size  of  the  papillaa, 
the  white,  and  now  more  prominent,  spots  may  re-appear  between  them, 
the  inflammation  having  been  insufficient  for  their  absorption.     If  the 
patient  is  exposed  to  any  fresh  exciting  cause,  a  relapse  may  occur,  and 
a  renewed  attack  of  more  or  less  severe  acute  ophthalmia  may  take 
place.     This  is,  however,  &r  less  common  than  in  the  chronic  form. 

Contagion  is  a  very  frequent  cause,  for  the  discharge  from  an  eye 
aflected  with  acute  granulations  is  very  contagious,  more  especially 
dazing  the  muco-purulent  stage.  It  does  not  necessarily  reproduce  the 
same  affection,  but  like  purulent,  or  even  diphtheritic  ophthalmia,  may 
give  rise  to  catarrhal,  purulent,  or  diphtheritic  conjunctivitis.  This 
will  depend  upon  local  and  individual  circumstances,  and  upon  the  cha- 
tacter  of  any  epidemic  of  conjunctivitis  that  may  be  prevailing  at  the 
time. 

Another  very  frnitfril  source  of  acute  granulations  is  defective 
hygiene.     The  long  continued  use  of  atropine  may  also  produce  them. 

The  prognogis  in  acute  granular  ophthalmia  is  generally  favourable, 
if  the  true  nature  of  the  affection  is  recognised  at  the  outset,  and  a 
proper  course  of  treatment  is  adopted.  But  if  the  disease  is  mistaken 
for  a  case  of  purulent  ophthalmia,  and  freely  treated  by  strong  caustics, 
the  intensity  of  the  irritation  will  be  greatly  increased,  and  the  inflam- 
mation may  even  assume  a  diphtheritic  character.     At  the  best,  the 
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salatary  inflammation  of  tlie  conjunctiva  will  be  suppressed,  and  the 
absorption  of  the  grannlations  checked. 

The  treatment  must  yary  with  the  nature  and  stage  of  the  affection. 
We  must  especially  remember  that  when  the  acute  symptoms  of  irrita- 
tion have  subsided,  our  chief  object  is  to  obtain,  if  possible,  the  absorp- 
tion of  the  granulations  by  keeping  up  a  certain  amount  of  inflamma- 
tion of  the  conjunctiva.  The  degree  of  the  latter  should  just  suffice  to 
promote  this  absorption,  but  should  never  be  allowed  to  become  so  con- 
siderable as  to  arrest  or  retard  it. 

J£  there  is  much  photophobia,  lachrymation,  and  ciliary  irritation, 
the  greatest  ctfre  must  be  taken  to  avoid  all  stimulating  applications. 
Atropine  drops  (gr.  ij  ad  ^)  should  be  applied  three  or  four  times  daily. 
If  they  are,  however,  found  to  keep  up  or  increase  the  irritability, 
they  should  be  at  once  exchanged  for  a  Belladonna  collyrium  (Eixt. 
Bellad.  5ss.  ad  Aq.  distill  }^),  which  should  be  applied  somewhat  more 
frequently,  and  in  larger  quantity.  At  the  same  time,  the  compound 
Belladonna  ointment  should  be  rubbed  into  the  forehead  every  four  or 
six  hours,  until  a  slight  papular  eruption  is  produced.  If  the  pain  in 
and  around  the  eye  is  very  severe,  of  a  pulsating,  throbbing  character, 
and  increases  much  towards  night,  a  few  leeches  should  be  applied  to 
the  temple.  Gold  compresses  are  also  of  much  benefit  in  subduing  the 
irritation  and  relieving  the  pain.  They  must,  however,  be  applied 
with  circumspection,  and  their  effect  watched.  J£  the  conjunctiva  is 
much  swollen,  more  especially  in  the  retro-tarsal  region,  it  may  be 
Hghtly  scarified,  care  being  taken  to  make  the  incisions  very  superficial, 
so  that  no  cicatrices  may  be  left. 

When  the  symptoms  of  irritability  subside,  and  the  disease  assumes 
the  character  of  purulent  ophthalmia,  it  must  be  treated  on  the  same 
principles  as  that  affection.  The  same  rules  as  to  the  choice  and  mode 
of  application  of  caustics  apply,  as  in  the  latter  disease.  The  only 
difference  being,  that  the  cauterization  must  not  be  repeated  so  fre- 
quently, as  we  must  remember  that  it  is  desirable  to  maintain  a  certain 
degree  of  inflammation  in  order  to  favour  the  absorption  of  the  granu- 
lations. But  care  must  be  taken  not  to  commence  the  use  of  caustics 
too  early,  whilst  there  is  still  considerable  irritability  of  the  eye,  other- 
wise this  will  be  greatly  increased,  and  infiltrations,  or  even  ulcers  of 
the  cornea,  may  be  produced.  In  those  cases  in  which  we  are  in  doubt 
as  to  whether  the  irritability  of  the  eye  is  not  still  too  great  for  the 
application  of  the  nitrate  of  silver  or  sulphate  of  copper,  it  is  always 
wiser  to  feel  our  way  with  some  milder  application.  For  this  purpose 
we  may  try  a  weak  solution  (gr.  vi — x  ad  ^)  of  the  acetate  of  lead, 
a  little  of  which  should  be  painted  over  the  granulations  with  a  brush, 
and  at  once  washed  off  with  warm  water,  and  if  this  is  well  borne,  and 
causes  a  subsidence  of  the  inflammatory  symptoms,  we  may,  in  the 
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course  of  a  day  or  two,  pass  over  to  the  nse  of  tlie  stronger  caustics. 
Bat  if  any  infiltrations  or  ulcers  of  the  cornea  exist,  the  acetate  of  lead 
fifaonld  never  be  used,  as  it  will  be  precipitated  upon  the  cornea,  and 
gire  rise  to  yory  marked  stains.  Yon  Graefe*  strongly  recommends 
chknrine  water  for  the  purpose  of  paving  the  way  for  the  use  of  stronger 
caustics  in  acute  granulations. 

When  the  crayon  of  nitrate  of  silver  and  potash  is  applied,  it  should 
be  at  once  neutralized  by  the  application  of  salt  and  water.  As  a  rule 
the  cauterization  should  not  be  repeated  more  frequently  than  every  48 
hours.  Great  care  must  be  taken  if  any  ulcers  of  the  cornea  exist,  for 
they  may  be  easily  aggravated  by  too  free  a  use  of  the  nitrate  of  silver. 
If  there  is  a  great  deal  of  irritation,  I  often  apply  atropine  drops  in  the 
interval  of  the  cauterization.  When  the  swelling  of  the  conjunctiva 
has  considerably  subsided,  and  the  purulent  discharge  diminished,  the 
sulphate  of  copper  in  substance,  or  a  coUyrium  of  acetate  of  lead  may 
be  employed  with  advantage.  If  it  is  found  that,  together  with  the 
diminution  of  the  inflammation  and  the  size  of  the  papillsa,  the  granu- 
lations assume  a  more  prominent  character  and  increase  in  size  and 
nmnber,  this  tendency  to  a  neo-plastic  formation  must  be  checked  at 
once,  and  their  absorption  hastened,  by  exciting  a  more  considerable 
amount  of  inflammation  by  means  of  a  freer  use  of  some  caustic,  espe- 
cially the  sulphate  of  copper,  which  possesses  the  great  advantage  of 
increasing  the  inflammation  without  giving  rise  to  thick  firm  eschars. 
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Instead  of  the  very  pronounced  symptoms  of  irritation  and  inflam- 
mation which  are  met  with  in  acute  granular  ophthahnia,  the  inflam- 
mation accompanying  the  chronic  form  is  often  very  slight,  and  may, 
indeed,  be  almost  absent  at  the  commencement  of  the  afiPection.  So 
tibat,  in  &ct,  persons  may  be  suflering  from  chronic  granulations  with- 
out being  aware  that  there  is  anything  particular  the  matter  with  their 
eyes ;  the  eyelids  being  only  a  little  glued  together  in  the  morning,  or 
there  being  perhaps  a  slight  feeling  of  roughness  under  the  eyelids.  At 
the  same  time,  the  upper  Hd  may  hang  down  somewhat,  its  natural 
folds  being  more  or  less  obliterated,  and  the  palpebral  aperture  conse- 
qiientiy  narrowed.  During  all  this  time  the  conjunctival  inflanmiation 
may  be  almost  absent ;  indeed,  it  is  never  very  prominent,  or  ia  pro- 
portion to  the  amount  of  the  granulations.  On  eversion  of  the  lids,  we 
at  once  notice  the  presence  of  the  granulations  in  the  form  of  small 
greyish- white  bodies,  like  tapioca  grains,  more  especially  at  the  retro- 
t^Tffftl  fold,  and  in  the  vicinity  of  the  angles  of  the  eye.     They  may 

•  "A.f.  0.,"x,2, 197. 
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also  appear  on  the  palpebral  conjnnciiva,  which  is  somewhat  injected 
and  swollen.  In  this  sitnation,  however,  their  size  and  nnmber  are  less 
than  at  the  retro-tarsal  fold.  These  may  be  termed  "  simple  grannla- 
tions,"  or,  according  to  Stellwag,  "  grannlar  trachoma."  Generally, 
however,  this  condition  is  soon  followed  by  inflammatory  symptoms. 
The  conjunctiva  becomes  vascnlar,  thickened,  and  swollen,  and  the 
papilloB  hypertrophied  and  prominent,  having  the  granulations  scattered 
between  them.  Here,  therefore,  we  have  tme  granulations  existing 
side  by  side  with  the  swollen  papillso,  and  hence  Stellwag  calls  this 
form  "  mixed  granulations."  The  lids  are  mora  or  less  pnlpy,  the 
conjunctiva  red  and  swollen,  especially  in  the  retro-tarsal  region,  and 
there  is,  perhaps,  some  chemosis  round  the  cornea.  The  discharge, 
which  was  at  first  thin  and  watery,  with  only  a  few  yellow  flakes  sus- 
pended in  it,  becomes  thicker,  more  copious,  and  of  a  muco-purulent 
character.  The  eyes  are  very  irritable,  and  the  patient  experiences  a 
sensation  as  of  grit  or  sand  in  them,  especially  under  the  upper  lid,  and 
is  unable  to  expose  them  to  wind,  bright  glare,  dust,  or  to  long  con- 
tinued work,  without  their  becoming  very  red,  watery,  and  inflamed. 

But  all  these  symptoms  vary  considerably  in  intensity,  according  to 
the  degree  of  the  accompanying  conjunctival  inflammation.  Some- 
times this  assumes  a  mild  catarrhal  form ;  in  other  cases  it  is  more 
severe  and  of  a  purulent  type.  The  course  of  the  disease  is  often  ex- 
tremely protracted,  extending  over  many  months,  or  even  years.  A 
source  of  danger  and  great  annoyance  and  discomfort  is  the  tendency 
to  relapses,  the  intensity  of  which  also  varies.  Thus  a  mild  attack  of 
chronic  mixed  granulations  may  be  nearly  cured,  when  from  an  expo- 
sure to  some  irritating  cause,  a  relapse  occurs,  accompanied,  perhaps,  by 
a  more  severe  form  of  conjunctivitis  than  the  original  one,  and  a  fresh 
crop  of  granulations  appears  before  the  former  ones  have  been 
absorbed.  These  inflammatory  symptoms  are,  however,  rather  due 
to  a  renewed  swelling  of  the  papillea  than  to  a  new  formation  of 
granulations.  Sometimes  these  relapses  are  accompanied  by  con- 
siderable infiltrations  of  the  cornea.  Such  relapses  may  occur  again 
and  again,  leaving  the  eye  each  time  in  a  worse  condition,  and  gradually 
giving  rise  to  various  serious  complications,  such  as  pannus,  trichiasis, 
entropion,  Ac. 

If  the  attack  is  severe,  and  the  crop  of  granulations  very  con- 
siderable, the  infiltration  but  too  ofben  extends  from  the  surface  to  the 
substance  of  the  conjunctiva.  The  granulations  then  become  more 
velvety,  red,  prominent,  and  diffused  in  appearance,  (hence  the  '*  dif- 
fuse trachoma"  of  Stellwag),  and  are  often  divided  by  deep  chinks.  They 
are,  therefore,  less  distinguishable  from  the  papillad,  especially  as  the 
latter  often  assume  a  brownish-red  colour,  and  their  epithelial  layer 
becomes  somewhat  thickened. 
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If  the  development  of  ihe  grannlatioiiB  cannot  be  checked,  and  they 
extend  deeply  into  the  stroma  of  the  conjunctiva,  the  latter  often  con- 
trmobBy  atrophies,  and  becomes  gradually  changed  into  a  kind  of  fibrous 
cicatricial  tissue.  These  changes  may  even  extend  to  the  cartilage, 
and  the  cicatrices  lend  a  pecnliar  glistening  or  tendinous  appearance  to 
the  snrfiK^  of  the  conjunctiva.  We  see  the  latter  occupied  by  narrow 
tendinona  streaks,  the  longest  and  most  marked  generally  running 
panUd  to,  and  about  one  line  from  the  edge  of  the  lid.  Other  ten- 
dinous streaks  extend  in  a  reticulated  manner  towards  the  retro-tarsal 
fold.  But  if  th^pfUrophy  of  the  conjunctiva  and  cartilage  is  very 
(xmsiderable,  the  blood-vessels  gradually  become  obliterated,  and  the 
inirfiM»  of  the  conjunctiva  then  assumes  a  pale,  waxy,  uniformly  ten- 
dinous appearance,  the  papillee,  follicles,  and  finally  the  Meibomian 
giands  becoming  destroyed.  It  is  important  to  remember  that  too  firee 
a  use  of  caustics  (especially  the  nitrate  of  silver  in  substance  or  in 
strong  solution)  will  destroy  the  delicate  structure  of  the  conjimctiva, 
and  produce  more  or  less  extensive  cicatrices. 

These  changes  often  extend  to  the  retro-tarsal  fold,  which  becomes 
oontraeted  and  tendinous,  so  that  its  free  border  is  shortened  and 
nranded.  It  no  longer  springs  into  folds  at  the  point  where  it  is 
reflected  from  the  Hd  on  to  the  eyeball,  but,  on  account  of  this  short- 
ening, it  passes  almost  straight  on,  so  that  the  fold  or  crd  de  sac 
which  should  exist  at  this  point  is  obliterated.  This  condition  has 
been  termed  symblepharon  posterius.  If  it  is  very  considerable,  the 
lids  cannot  be  completely  dosed,  and  thus  a  certain  degree  of  lagoph- 
thahnos  may  be  produced. 

These  changes  in  the  conjunctiva  are  of  course  accompanied  by  an 
alteration  and  diminution  in  its  normal  secretions,  so  that  its  surface 
becomes  dry,  rough,  and  scaly.  This  dryness  (xeropthalmia)  is  often 
increased  by  the  narrowing  or  even  obliteration  of  the  ducts  of  the 
ladirymal  gland,  by  the  inflammation  of  this  portion  of  the  con- 
junctiva. 

On  account  of  the  atrophy  and  contraction  of  the  conjunctiva  and 
tanal  cartilage,  the  latter  becomes  shortened  and  incurved.  J£  this  be 
bat  slight,  it  may  only  produce  an  inversion  of  the  eyelashes  (trichiasis), 
which  now  sweep  and  rub  against  the  surface  of  the  cornea.  This 
inversion  may  be  confined  to  one  portion  of  the  lashes,  or  extend  to  the 
whole  row.  K  the  contraction  of  the  cartilage  is  considerable,  not  only 
the  eyelashes,  but  the  free  edge  of  the  lid  will  be  it>lled  in,  and  thus  an 
entropion  will  be  produced.  The  constant  friction  of  the  lashes  and 
the  edge  of  the  eyelid  against  the  cornea,  irritates  the  latter,  and  soon 
gives  rise  to  superficial  vascular  comeitis  (pannus).  This  pannus 
may  be  teimed  *' traumatic"  (Arlt),  being  produced  by  the  friction  of 
tiie  inverted  lashes,  or  of  prominent  granulations  or  papillse,  &o.,  in 
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contradistinction  to  the  pannns,  wbicli  is  due  to  an  extension  of  the  grann- 
lations  on  to  the  cornea.  The  differential  diagnosis  between  these  two 
forms  is  generally  not  difficult.  In  the  latter,  we  can  trace  the  exten- 
sion of  the  disease  from  the  ocular  conjunctiva  on  to  the  cornea.  Small, 
round,  elevated,  grey  infiltrations  are  formed  on  its  sur&ce  just  beneath 
the  epithelium,  and  extend  over  a  considerable  portion,  or  even  the 
whole  of  the  cornea.  Between  these  little  nodules,  blood-vessels  appear 
in  more  or  less  considerable  number.  These  infiltrations  often  leave 
behind  them  depressions  or  small  ulcers  on  the  surface  of  the  cornea. 
The  traumatic  paonus  almost  always  commences  i^the  upper  portion 
of  the  cornea,  extending  from  the  periphery.  This  is  due  to  the  fact, 
that  the  granulations  are  generally  more  prominent,  and  trichiasis  is 
more  frequent  in  the  upper  Hd  than  in  the  lower.  The  pannus  fre- 
quently remains  confined  to  the  upper  portion  of  the  cornea,  the  lower 
continuing  transparent. 

Chronic  granulations  occur  most  frequently  in  adults,  and  are  but 
seldom  met  with  in  children,  or  the  very  aged.  Both  eyes  generally 
become  affected  either  at  the  outset,  or  after  a  time.  It  has  been 
maintained  by  some  ophthalmic  surgeons  of  eminence  (more  especially 
Arlt),  that  the  disease  is  often  due  to  constitutional  causes,  particu- 
larly scrofula.  This  does  not,  however,  appear  to  be  the  case,  although 
it  must  be  conceded,  that  it  is  frequently  met  with  in  weakly,  cachectic, 
and  BcroMous  individuals.  But  ill-health  is,  I  think,  rather  the  effect 
than  the  cause,  for  the  very  protracted  course  of  the  disease  is  sure  to 
tell  more  or  less  severely  upon  the  health  and  spirits  of  the  patient. 

Defective  hygiene  and  contagion  are  also  the  chief  causes  of  chronic 
granulations.  The  muco-purulent  discharge  is  very  contagious,  and 
may  re-produce  a  similar  affection,  or  it  may  cause  catarrhal,  purulent, 
or  even  diphtheritic  ophthalmia,  just  as,  conversely,  these  diseases  may 
produce  granular  lids. 

It  is  probable  that,  as  in  purulent  ophthalmia,  the  disease  may  also 
be  propagated  by  the  air,  more  especially  if  it  is  accompanied  by  severe 
purulent  discharge,  and  the  cases  are  crowded  together  in  small,  close, 
ill-ventilated  rooms.  The  disease  may  occur  epidemically  and  endemi- 
cally.  It  spreads  rapidly  amongst  the  inhabitants  of  closely-crowded 
dwellingpi,  such  as  barracks  and  workhouses.  It  is  very  prevalent  amongst 
certain  nationalities,  where  the  people  are  crowded  together  for  a  length 
of  time  in  small  dirty  cabins,  filled,  perhaps,  with  smoke  and  ammoniacal 
exhalations.  Thus  it  is  very  common  amongst  the  poorer  Irish,  and 
also  amongst  the  Russian  peasants  (Wecker). 

The  prognosis  of  chronic  granular  ophthalmia  may  be  favourable,  if 
the  granulations  have  been  but  limited  in  number,  and  the  patient  has 
been  treated  from  the  outset.  It  must,  however,  be  always  remem- 
bered that  the  course  of  the  disease,  even  in  the  most  fitvourable  cases, 
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is  apt  to  be  Tery  protracted.  This  will  be  more  especially  the  case,  if 
the  grannlations  have  appeared  in  considerable  qnantit  j ;  if  they  have 
invaded  the  stroma  of  the  conjunctiva,  and  if  there  is  a  tendency  to 
relapees.  For  then  serions  complications,  snch  as  trichiasis,  entro- 
pion, and  pannns,  are  likely  to  occnr,  and  will  not  only  aggravate  the 
symptoms,  bnt  greatly  retard  the  cure. 

In  Uie  treatment  of  this  disease,  onr  first  care  must  be  to  place  the 

patients  nnder  the  most  £avonrable  sanitary  conditions.     They  should 

take  a  good   deal  of  out-door  exercise,   their  eyes  being  protected 

against  wind,  dust,  and  bright  light  by  blue  glasses.     They  should  be 

iramed  not  to  expose  themselves  to  any  irritating  causes,  as,   for 

instance,  tobacco  smoke.     I  have  often  known  the  disease  aggravated 

and  kept  up  by  the  patient  spending  much  time  in  a  room  filled  with 

tobaooo  smoke.     For  this  reason  no  smoking  should  be  allowed,  except 

in  the  open  air,  and  then  only  to  a  limited  extent.     The  general  health 

must  also  be  attended  to.    Not  only  may  the  patient  be  naturally  weak 

and  feeble,  but  the  severity  and  protracted  course  of  the  disease  are  but 

too  likely  to  affect  the  health,  and  at  the  same  time  to  exercise  a  most 

depressing  influence  upon  the  mind.     The  diet  should  be  nutritious, 

and  easily  digestible,  and  malt  liquor  and  wine  will  generally  be  very 

beneficial.     If  the  patient  is  scrofulous,  or  weak  and  feeble,  cod  liver 

oil,  steel,  and  quinine  should  be  ireely  given,  and  every  care  taken  to 

invigorate  the  constitution  as  much  as  possible  by  open  air  exercise, 

sea-bathing,  or  even  a  voyage. 

In  our  local  treatment  we  must  be  chiefly  influenced  by  the  fiict, 
that  the  maintenance  of  a  certain  degree  of  inflammation  of  the  con- 
junctiva is  necessary  and  desirable,  in  order  to  produce  and  hasten  the 
absorption  of  the  granulations.  Our  chief  eflbrts  must,  therefore,  be 
directed  to  Tnaintain  the  requisite  degree  of  inflammation,  and  so  to 
balance  it  that  it  shall  not  on  the  one  hand  be  too  considerable,  nor  on 
the  other  too  slight  for  promoting  the  absorption. 

The  greatest  stress  must  be  laid  upon  the  fact,  as  Arlt  and  Stromeyer 
remind  tbs,  that  the  purpose  of  the  cauterization  is  not  that  of  chemically 
destroying  the  granulations,  for  this  would  lead  to  great  and  lasting 
injury  of  the  conjunctiva  from  the  destruction  of  its  secreting  organs, 
and  the  formation  of  dense  cicatrices ;  but,  its  object  is  to  maintain  a 
certain  degree  of  hypenemia  and  inflammation  of  the  conjunctiva,  in 
order  to  hasten  the  absorption  of  the  granulations.  The  nature  and 
strength  of  the  caustic  must  vary  with  the  eflect  we  desire  to  produce. 
If  there  is  much  swelling  of  the  conjunctiva  and  papillaa,  together  with 
a  thick,  copious  muco-purulent  discharge,  the  crayon  of  nitrate  of  silver 
and  potash  should  be  applied,  its  effect  being  at  once  neutralized  by 
the  solution  of  salt  and  water.  The  cauterization  may  be  repeated 
ereiy  4S  hours.     If  the  patient  cannot  be  seen  sufficiently  frequently 
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for  tluB,  he  shottld  use  a  oollyrinm  of  nititite  of  silver  (gr.  ij — iv  ad  Jj), 
or  of  sulphate  of  copper  of  the  same  strength,  two  or  three  timeB  dailj. 
In  these  cases  we  may  also  first  try  the  effect  of  a  coUyrinm  of  acetate 
of  lead,  or  the  chlorine  water,  in  order  to  see  if  the  conjunctiva  will  bear 
the  nitrate  of  silver.  The  nse  of  very  strong  solutions  of  nitrate  of 
silver  (gr.  x — ^xx  ad  |].)  are  not  judicious,  as  they  are  but  too  likely 
to  destroy  the  granulations,  and  with  them  the  normal  structure  of  the 
conjunctiva,  instead  of  simply  fisi,vouring  their  absorption.  I  think  the 
crayon  of  nitrate  of  silver  or  copper  is  alii^ays  to  be  preferred  to  the  use 
of  coUyria,  as  we  can  regulate  and  limit  the  effect  of  the  cauterization 
according  to  our  wish,  confining  it,  if  necessary,  chiefly  or  entirely  to 
certain  portions  of  the  conjunctiva.  If  there  is  considerable  swelling  of 
the  conjunctiva,  especially  at  the  retro-tarsal  fold,  superficial  scarification 
may  be  employed  with  much  advantage.  After  the  cauterLzation  cold 
compresses  should  always  be  applied  to  the  eyelids,  in  order  to 
diminish  the  inflammatory  reaction,  or  the  cold  douche  or  pulverizer 
may  be  employed.  If  the  conjunctivitis  is  so  slight  as  not  to  produce  the 
absorption  of  the  granulations,  but  rather  to  encourage  their  develop- 
ment, it  will  be  necessary  to  increase  the  hyperemia  and  inflammatory 
swelling  of  the  conjunctiva.  The  repeated  application  of  sulphate  of 
copper  in  substance  is  very  effectual  for  this  purpose.  The  same  effect 
may  also  be  produced  by  the  application  of  warm  compresses  to  the 
eyelids.  Yon  Graefe*  has  foimd  this  treatment  very  successful, 
ipedaUy  in  those  ca^  in  which  the  granulation,  te^  t»  extend 
deeply  into  the  conjunctiva,  and  in  which  there  is  not  a  sufficient  degree 
of  hypenemia  and  swelling  of  this  membrane.  These  warm  compresses 
should,  however,  only  be  applied  for  a  limited  period,  otherwise  they 
may  produce  too  considerable  an  inflammation  and  too  great  an  irritability 
of  the  eye. 

In  treating  chronic  granulations,  it  will  be  necessary  occasionally  to 
change  the  caustic,  as  it  loses  its  effect  after  a  time,  from  the  con- 
junctiva becoming  accustomed  to  it.  Thus  alum,  acetate  of  lead,  or 
tannin,  may  be  substituted  with  advantage  for  the  nitrate  of  silver  and 
sulphate  of  copper.  In  some  cases  the  acetate  of  lead  should  be  rubbed 
in  (finely  powdered)  between  the  granulations.  This  treatment,  which 
was  first  adopted  by  Buys,t  has  been  practised  with  great  success, 
especiaUy  in  Belgium.  I  have  employed  it  with  much  benefit  in  those 
cases  in  which,  together  with  but  a  slight  secretion  and  lachrymation, 
the  granulations  are  prominent  and  fleshy,  being  arranged  in  rows  with 
deep  fiuTows  or  chinks  between  them.  Finely  powdered  acetate  of 
lead  should  be  freely  rubbed  into  these  furrows  until  they  are  quite 
filled  up.     The  effect  of  this  is,  so  to  speak,  to  choke  the  granula- 

•  "A.f.  0.,"Ti,2, 147. 

t  French  Translation  of  Maokenzie't  Treatise^  by  Warlomont,  1,  748. 
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tioDBy  their  TitxUity  is  impaired,  and  they  gradually  dwindle  down  in 
siae  and.  difloppoar.     After  the  application,  the  conjunctiva  looks  marbled 
or  tattoed  of  a  red  and  white  colour,  the  chinks  are  filled  np,  and  it  soon 
becomes  smooth  and  even.    An  important  &ct  in  connexion  with  this 
ti'eatment  is,  that  the  discharge  is  now  no  longer  contagions ;  at  least  in 
Bel^iun  it  is  always  considered,  when  the  acetate  of  lead  has  been 
mbbed  in,  that  the  patients  may  go  with  impunity  amongst  healthy 
persons,  so  that  soldiers  affected  with  granxdar  lids  need  no  longer  be 
confined  and  separated  from  the  others,  but  may,  if  they  are  able, 
Tesnme  their  duties  without  danger  of  spreading  the  disease.      The 
acetate  of  lead  is  best  appHed  in  the  following  manner : — ^The  eyelids 
having  been  thoroughly  everted  and  the  retro-tarsal  fold  brought  well 
into  view,  a  small  portion  of  very  finely  powdered  acetate  of  lead  is  then 
taken  np  in  a  small  curette  and  dusted  over  the  granulations,  being 
wdil  mbbed  into  the  chinks  so  as  to  fill  them  up.     The  watery  dis- 
charge from  the  conjxmctiva  forms  the  powder  into  a  thin  plasma^ 
which  runs  through  and  fills  up  the  frirrows  between  the  granulations. 
When  it  has  been  applied  to  every  portion  of  the  granular  conjunctiva, 
a  small  stream  of  cold  water,  either  from  a  sponge  or  an  india-rubber 
ball  syringe,  should  be  made  to  play  upon  the  conjunctiva,  in  order  to 
wash  away  any  superfluous  quantity  of  the  powder,  which  comes  away 
in  small  white  flakes.     Both  eyelids  may  be  everted  at  the  same  time, 
so  as  to  fold  over  and  protect  the  cornea,  the  powder  being  rubbed  over 
both  eyeUds,  and  the  stream  of  water  applied  before  they  are  replaced. 
But  if  the  simultaneous  eversion  of  both  lids  is  difficult,  or  the  patient 
very  restless  and  unruly,  it  is  better  to  evert  one  lid  at  a  time.     It  is 
best  to  commence  with  the  lower  lid,  for  if  the  lead  be  applied  first  to 
the  upper,  the  lower  becomes  reddened  and  bathed  in  tears,  so  that  it 
will  not  only  be  difficult  to  see  the  chinks,  but  the  powder  will  be 
readily  washed  away  by  the  tears,  whereas  the  conjunctiva  of  the  upper 
Hd,  fitym  its  greater  expanse,  can  be  more  readily  dried,  and  the  tears 
aie  henoe  of  less  inconvenience. 

Directly  after  the  application,  there  is  an  increased  flow  of  tears, 
the  ocular  conjunctiva  becomes  injected,  and  this  is  accompanied 
perhaps  by  considerable  irritation,  heat,  and  smarting  in  the  eye,  but 
these  symptoms  will  soon  yield  to  the  application  of  cold  compresses. 
In  about  half  an  hour,  the  lids  should  be  everted  and  the  conjunctiva 
again  washed  by  a  stream  of  water,  in  order  that  any  remains  of  the 
lead  may  be  removed.  The  conjunctiva  will  now  be  more  smooth  and 
even,  the  chinks  between  the  granulations  being  filled  up  and  obHterated 
by  the  powder.  K  the  application  has  been  insufficient  or  too  super- 
ficial, the  granulations  will  reappear  after  a  time  and  increase  in  size 
and  prominence,  rendering  a  fresh  application  of  the  remedy  necessary. 
If  the  acetate  of  lead  is  carefrdly  applied  and  the  surplus  well  washed 
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away,  I  cannot  say  that  I  have  ever  seen  any  disadvanta^  arise  from 
its  employment,  nor  have  I  found  that  it  roughens  the  lids  and  thus 
irritates  the  surface  of  the  cornea.  The  best  mode  of  applying-  the 
solution  of  the  acetate  of  lead  is  to  evert  the  lids,  and  after  drying  the 
conjunctiya  with  a  piece  of  linen,  to  apply  it  with  a  small  brush  to  the 
granulations,  this  being  neutralized  after  a  few  seconds  with  tepid  water. 
The  strength  of  the  solution  should  vary  from  6  to  10  or  20  grains  to 
the  ounce,  according  to  the  condition  of  the  conjunctiya,  and  it  should 
be  applied  every  day  or  every  other  day. 

I  must  strongly  object  to  the  application  of  undiluted  liquor  potassao 
to  the  granulations,  as  this  not  only  more  or  less  destroys  the  stroma 
of  the  conjunctiva,  but  g^ves  rise  to  very  considerable  cicatrices,  leading 
to  entropion,  etc. 

Should  any  ulcers  of  the  cornea  exist,  the  treatment  of  the  conjunc- 
tivitis by  caustics  must  be  continued,  but  atropine  should  be  applied  in 
the  intervals.  The  application  of  a  firm  compress  bandage  often  acts 
very  advantageously  in  checking  the  growth  of  the  granulations,  and 
hastening  their  absorption ;  but  other  local  remedies  must  be  at  the 
same  time  applied.  It  has  even  been  suggested  to  keep  up  a  consider- 
able degree  of  compression  by  ivory  plates  adjusted  to  the  lids.* 

The  treatment  of  the  pannus  must  vary  according  to  its  cause,  its 
degree,  and  length  of  existence.  If  it  be  dependent  upon  the  friction  of 
inverted  lashes,  prominent  granulations  or  papillsB,  or  upon  entropion, 
these  affections  must  be  treated,  and  when  they  are  cured  the  pannus 
will  soon  disappear.  But  if  the  granular  lids  and  the  pannus  have 
become  very  chronic,  they  may  set  the  most  obstinate  defiance  to  the 
most  varied  treatment.  Caustics  and  stimulant  applications  of  every 
kind  may  be  tried,  and  yet  the  disease  prove  intractable.  In  some 
cases,  in  which  the  pannus  was  not  too  dense  and  vascular,  I  have 
found  a  good  deal  of  benefit  from  a  coUyrium  composed  of  1  part  of 
oil  of  turpentine  to  2  or  4  parts  of  olive  oil.  A  drop  of  it  should  be 
applied  once  or  twice  daily  to  the  inside  of  the  lid.  This  collyrium  was, 
I  believe,  first  recommended  by  Donders.  If^  on  the  disappearance  of 
the  pannus,  we  find  the  curvature  of  the  cornea  considerably  altered,  or 
a  central  opacity  remain,  it  may  be  necessary  to  make  an  artificial 
pupil,  either  by  an  iridectomy  or  an  iridodesis. 

Yon  Graefet  has  found  great  benefit  from  chlorine  water  in  cases  of 
even  severe  complete  pannus.  He  especially  mentions  two  oases  in 
which  the  pannus  was  so  advanced  that  the  patients  could  only  distinguish 
light  from  dark,  and  were  quite  unable  to  count  fingers.  In  both,  not 
only  had  various  caustics,  such  as  nitrate  of  silver,  sulphate  of  copper, 
acetate  of  lead,  been  applied  for  maiiy  months  without  avail,  but  syn- 

*  Tide  Dr.  Stokee'  paper  on  tluB  subject, ''  Dub.  Quart.  Journal  Med.  Scienoe/* 
xli.,  88.  t  "  A.  f.  0.,"  X,  2, 198. 
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dectomy  had  been  performed,  and  in  one  inocnlation,  without  any 
beneficial  resnlt.  After  nsing  the  chlorine  water  for  six  or  eight  weeks, 
they  were  both  so  much  improved  as  to  be  able  to  find  their  way  about 
tolerably  well.  In  other  lees  severe  cases  of  pannus  he  has  also  expe- 
rienced much  benefit  from  its  use. 

For  very  inveterate  cases  of  pannus,  more  especially  if  they  only 
involve  a  portion  of  the  cornea,  syndectomy  may  be  tried.  This 
operation,  which  was  first  introduced  by  Dr.  Fumari,*  proves  useful 
in  cases  of  inveterate  pannus,  in  which  a  portion  of  the  cornea  is  clear, 
so  that  it  would  not  be  safe  to  perform  inoculation,  or,  if  the  latter  is  for 
some  reason  inappHcable,  in  cases  of  complete  pannus.  The  object  of 
the  operation  is  to  cut  off  the  supply  of  blood  from  the  cornea  by  a 
division  and  part  removal,  not  only  of  the  conjunctival  but  also  of  the 
subconjunctival  vessels.  It  is  a  less  dangerous  and  troublesome 
proceeding  than  inoculation.  It  must,  however,  be  also  admitted  that 
it  is  not  always  successful,  the  cases  improving  perhaps  somewhat  at 
first,  and  then  a  relapse  takes  place. 

Syndectomy  is  to  be  performed  in  the  following  manner: — The 
patient  should  be  placed  thoroughly  under  the  infiuenoe  of  chloroform, 
as  the  operation  is  very  painful  and  protracted,  and  the  eyelids  should 
be  kept  apart  by  the  stop  speculum.     The  operator  then  seizes  with  a 
piur  of  forceps  a  portion  of  the  oonjnnctiva  and  subconjunctival  tissue, 
near  the  cornea,  so  as  to  fix  the  eye  steadily.     He  next  with  a  pair  of 
curved  scissors  makes  a  circular  incision  through  the  conjunctiva,  all 
round  the  cornea,  and  about  an  eighth  of  an  inch  frvm  the  edge  of  the 
latter,  and  parallel  to  it.     This  circular  band  is  then  prepared  off,  and 
excised  close  to  the  edge  of  the  cornea,  so  that  a  wide  circle  of  con- 
junctiva may  be  removed  all  round  the  cornea.     For  the  purpose  of 
more  easily  rotating  the  eye,  two  small  portions  of  conjunctiva  should 
be  left  standing  near  the  cornea  until  the   operation  is  completely 
finished,  when  they  are  to  be  snipped  off.     A  circular  portion  of  the 
subconjunctival  tissue,  corresponding  to  the  wound  in  the  conjunctiva, 
is  next  to  be  removed,  quite  dose  to  the  sclerotic,  so  as  to  bare  the 
latter  completely;  if  small  portions  of  subconjunctival  tissue  remain 
adhering  to  it,  they  may  be  scraped  off  with  the  edge  of  a  cataract  or 
iridectomy  knife.     Some  of  the  larger  vessels  upon  the  cornea  may  also 
be  divided  near  its  edge.   Dr.  Fumari  advises  that  the  exposed  sclerotio 
should  be  cauterized  with  nitrate  of  silver.     This  is,  however,  a  most 
dangerous  proceeding,  as  it  is  but  too  likely  to  produce  inflammation 
and  sloughing  of  the  sclerotic  and  cornea.     Gold  compresses  should  be 

*  "  Gazette  Medicale,"  1862,  No.  4,  etc. ;  ride  alto  an  Article  upon  the  subject 
by  Mr.  Bader,  "  Boy.  Lond.  Ophth.  Hosp.  Bepoits,"  ir,  22.  This  operation  haa 
feceived  rariouB  names ;  at  one  time  it  was  termed  Circumcision  of  the  cornea.  It 
ie  now  generally  called  either  Syndectomy  or  Peritomy. 
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applied,  imtil  the  symptoms  of  inflammatory  reaction  have  siibsided. 
These  are,  as  a  rule,  but  moderate,  and  the  photophobia  pain  and  bu^hry- 
mation  generally  disappear  in  about  48  or  60  hours.  It  is  wise  to  keep 
the  patients  in  the  hospital  for  a  few  days,  so  that,  if  severe  inflamma- 
tory symptoms  should  supervene,  they  may  be  treated  at  once. 

In  those  oases  of  inveterate  pannus  in  which  the  latter  is  thick,  very 
vascular,  and  covers  the  whole  of  the  cornea,  and  in  which,  on  account 
of  the  cicatricial  changes  in  the  conjunctiva,  it  is  impossible  to  excite 
sufficient  hyperwmia  and  swelling  of  the  oonjtmctiva  for  the  absorption 
of  the  granulation,  it  may  be  necessary  to  produce  a  purulent  inflamma- 
tion of  the  conjunctiva  by  the  inoculation  of  pus,  in  order  that,  if 
possible,  the  granulations  may  be  absorbed  and  the  cornea  cleared  during 
the  progress  of  the  inflammation.  This  proceeding,  which  was  first 
advocated  by  Piringer,  has  long  been  extensively  and  successftilly 
practised  in  Belgium,  where  granulations  are  very  common  amongst 
the  soldiers.  In  England  it  has  also  been  very  largely  and  successi^Uy 
employed,  more  especially  at  the  Boyal  London  Ophthalmic  Hospital, 
Moorfields,  where  Mr.  Bader  first  introduced  it.  I  have  seen  n^iany 
admirable  cures  produced  by  it,  and  patients  restored  to  the  enjoyment 
of  excellent  sight  (some  being  able  to  read  No.  1  of  Jager)  who  had 
been  suflering  from  so  dense  a  pannus  that  they  were  xmable  even  to 
count  fingers.  In  many  of  these  cases  most  other  remedies  had  been 
tried  without  avail,  and  I  know  of  no  other  treatment  which  would 
have  restored  their  sight.  The  chief  danger  is,  of  course,  that  the  puru- 
lent inflammation  which  is  induced,  should  be  so  severe  as  to  produce 
suppuration  of  the  cornea  and  loss  of  the  eye.  But  it  is  surprising 
what  a  degree  of  inflanmiation  a  very  vascular  and  completely  pannous 
cornea  will  bear  with  impunity,  and  be,  perhaps,  finally  restored  to 
almost  normal  transparency.  It  may  be  laid  down  as  a  rule,  that  the 
more  vascular  the  cornea  is,  the  less  danger  is  there  of  its  sloughing, 
for  the  numerous  blood-vessels  on  its  surface  will  maintain  its  vitahty 
during  the  purulent  inflammation.  Inoculation  is,  therefore,  much  less 
safe  where  the  vascularity  of  the  cornea  is  but  moderate,  and  is  inad- 
missible if  a  portion  of  it  remains  transparent.  Another  danger 
of  inoculation  is,  that  the  matter,  instead  of  setting  up  purulent 
ophthalmia,  may  give  rise  to  diphtheritic  conjunctivitis.  Happily  this 
danger  is  but  very  slight  in  England,  but  we  have  seen  that,  in  certain 
parts  of  the  continent,  more  especially  Berlin,  this  affection  is  but  of  too 
common  occurrence,  and  that  the  mild  forms  of  conjunctivitis  often 
produce  the  most  virulent  form  of  diphtheritic  ophthalmia.  For  this 
reason,  it  is  there  hardly  safe  to  inoculate  a  case  of  pannus  with  even 
the  mildest  purulent  matter,  for  we  have  no  guarantee  that  it  may  not 
give  rise  to  diphtheritis.  Von  Graefe  has  called  especial  attention 
to  this  &ct,  and  has  been  obliged,  in  consideration  of  so  great  a  risk. 
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to  ahmdon  almost  entixelj  the  employment  of  inocalation  in  the  treat- 
ment of  pftJiTtTiff-  In  England  the  occurrenco  of  diphtheritis  is  extremely 
and  I  haTe  not  seen  a  single  case  of  inoculation  in  which  it  has 


Many  snrgeons  are  still  very  much  a&aid  of  inocalation,  bnt  I 
think,  when  we  consider  how  utterly  hopeless  most  cases  of  severe 
chranic  pannns  are,  that  we  are  justified  in  strongly  recommending 
the  patient  to  run  some  slight  degree  of  risk  for  the  chance  of 
obtaining  a  useful  amount  of  sight.  I  do  not,  therefore,  hesitate  to 
employ  it  in  cases  of  iuTeterate,  complete,  vascular  pannus,  in  which 
the  other  i^medies  have  been  tried  without  avail,  for  in  such  we  must 
admit  that  it  is  our  last  resource,  and  that  no  other  chance  of  restoring 
the  sight  remains. 

Care  must,  however,  be  taken  in  the  choice  of  the  purulent  matter, 
and  in  regulating  its  strength  according  to  the  exigencies  of  the  case. 
The  more  dense  and  vascular  the  pannus,  the  stronger  may  the  matter 
be.  The  best  and  safest  is  that  obtained  from  the  eyes  of  an  infant 
suffering  from  purulent  ophthalmia,  more  especially  if  the  disease  is  in 
its  decline,  and  no  affection  of  the  cornea,  or  only  a  very  slight  one, 
exists.  Yellow  pus  is  more  active  and  powerful  than  the  whitish  dis- 
char^,  as  is  also  that  taken  from  the  eye  during  the  acute  stage  of  the 


The  matter  from  an  eye  suffering  from  inoculation  is  stronger  than 
that  from  an  infsmt,  as  its  activity  appears  to  be  increased  by  the  inocu- 
lation. Gk>norrhoBal  matter  is  &r  too  strong  and  dangerous.  Even  in 
the  worst  cases,  I  prefer  the  whitish  discharge  from  an  infant.  Mr.  Law- 
son,  who  has  had  veiy  great  experience  in  this  subject  of  inoculation, 
has  also  very  justly  pointed  out,*  that  in  using  gonorrhoea!  matter 
there  is  the  risk  of  its  being  tainted  by  the  syphilitic  virus  through  a 
chancre  perhaps  existing  in  the  urethra. 

The  mode  of  inoculation  is  as  follows : — ^A  drop  of  pus  from  the  eye 
of  an  in&nt  affected  with  purulent  ophthalmia  is  to  be  placed  with  the 
tip  of  the  finger  (or  a  camel's  hair  brush)  on  the  inside  of  the  lower 
eyelid,  and  left  there.  Within  24  hours  of  the  inoculation  the  eyelids 
generally  begin  to  swell  and  become  oddematous,  often  to  a  very  con- 
sidemble  degree ;  this  is  accompanied  by  more  or  less  irritability  of  the 
eye,  photophobia^  and  lachrymation.  In  the  course  of  three  or  four 
days  all  the  symptoms  of  an  acute  purulent  ophthalmia  set  in,  together 
with  a  copious,  thick,  creamy  discharge.  The  disease  mostly  runs  its 
conrse  in  from  three  to  four  weeks,  by  the  end  of  which  time  the  cornea 
is  genendly  much  more  clear,  and  the  granulations  diminished.  This 
improvement,  however,  continues  to  increase  for  many  weeks,  or  even 

•  "  Boy.  Lond.  Ophth.  Hosp.  Reports/'  iy,  p.  183. 
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months.  No  treatanent  is  to  be  adopted  for  ckecking  the  conrse  of  the 
inflamTnatioii.  After  the  second  or  third  day  the  patient  may  be  per- 
mitted to  wipe  away  the  dischai^  with  a  sponge  or  a  bit  of  linen,  so 
as  to  cleanse  the  eye.  But  however  severe  the  inflammation  may  be, 
it  must  be  allowed  to  run  its  course  unchecked  by  the  use  of  astrin- 
gent or  caustic  lotions. 

One  eye  should  be  inoculated  at  a  time,  the  other  being  carefully 
closed  by  the  hermetic  collodion  compress.  This  must  be  more  espe- 
cially done  if  this  eye  is  sound.  Indeed,  in  such  case  it  may  be  a 
question  whether  the  diseased  eye  should  be  inoculated  at  all,  for  fear 
that,  through  any  mischance  or  carelessness,  the  healthy  eye  should 
become  affected.  In  deciding  this  point,  we  must  be  chiefly  guided  by 
individual  consideration.  The  compress  should  be  removed  every  day, 
in  order  that  the  eye  may  be  washed  and  cleansed,  during  which  pro- 
cess, of  course,  the  greatest  care  must  be  taken  that  no  matter  gets 
into  it. 

A  very  interesting  and  important  fact  has  been  pointed  out  by 
Mr.  LawBon,*  viz.,  that  a  preliminary  sjmdectomy  appears  to  render 
the  inoculation  a  safer  proceeding,  for  the  conjunctiva  and  subconjunc- 
tival tissue  having  been  removed  from  around  the  cornea,  the  intensity 
of  the  inflammation  at  this  point  is  greatly  diminished,  and  the  cornea 
less  apt  to  suffer.  In  cases,  therefore,  in  which  the  pannus  is  not  veiy 
vascular,  or  does  not  involve  the  whole  of  the  cornea,  and  where, 
therefore,  inoculation  might  prove  dangerous,  it  would  be  advisable  to 
precede  it  by  a  syndectomy,  and  then,  when  the  eye  has  quite  recovered 
from  this,  to  employ  inoculation. 

8.— PHLYCTENULAR   OPHTHALMIA. 

The  disease  is  generally  ushered  in  by  a  feeling  of  heat  and  itching 
in  the  eyelids,  and  a  watery  and  irritable  condition  of  the  eye.  These 
symptoms  of  irritation  increase  until  there  may  be  a  very  considerable 
amount  of  photophobia,  lachrymation,  and  pain  in  and  around  the  eye 
(ciliary  neuralgia).  The  latter,  however,  is  never  so  severe  when  the 
phlyctenulcB  are  confined  to  the  conjunctiva,  as  when  they  also  invade 
the  cornea.  There  is  also  more  or  less  conjunctival  and  subconjunc- 
tival injection,  the  degree  and  extent  of  which  vary  with  the  intensity 
and  extent  of  the  disease.  Sometimes  the  injection  is  only  partial  and 
confined  to  a  certain  portion  of  the  ocular  conjunctiva.  We  then 
notice  a  triangular,  fan-like  bundle  of  conjunctival  vessels,  extending 
from  the  retro-tarsal  region  towards  the  edge  of  the  cornea.  The  base 
of  the  triangle  is  turned  towards  the  palpebrse,  and  the  apex  is  at  the 
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oomea.  Beneath  the  oonjunctival  izijection  is  observed  a  correspond- 
ing  rosy  zone  of  subconjunctival  vessels.  At  this  spot  there  is  also 
generaHj  a  slight  codematous  swelling  of  the  conjunctiva  (serous 
themoas).  At  the  apex  of  the  triangle  of  vessels,  one  or  more  small 
lierpetic  vesicles  or  pustules  make  their  appearance,  which  are  semi- 
transparent,  or  of  a  yellowish- white  colour,  and  about  the  size  of  a 
small  millet  seed.  Thej  are  especially  apt  to  occur  at  the  outer  side 
of  the  oomea,  and  are  often  symmetrical,  being  formed  at  the  outer 
side  of  eskch.  eye.  The  epithelium  which  covers  the  phlyctenula  is  soon 
shed,  leaving  a  small  excoriation  or  ulcer,  which  gradually  dwindles 
down  and  becomes  completely  absorbed.  In  other  cases  the  ulcer  in- 
creaaes  somewhat  in  size  and  depth,  and  its  contents  become  yellow  and 
opaqne;  but  after  a  time  it  is  covered  again  by  epithelium,  and  its  con- 
tents then  gradually  undergo  absorption.  With  the  appearance  of  the 
l^yctenula  the  symptoms  of  irritation  generally  diminish,  especially 
when  the  epithelium  is  shed  and  the  contents  of  the  vesicle  escape. 
As  the  latter  is  being  absorped  the  vascularity  decreases,  but  at  the 
same  time  the  conjunctiva  may  become  somewhat  swollen,  especially 
in  the  retro-tarsal  region,  and  this  is  accompanied  by  a  muco-purulent 
discharge ;  so  that  we  have  in  fact  a  combination  of  catarrhal  and 
phlyctenular  ophthalmia.  The  affection  may,  however,  from  the  outset 
have  this  mixed  character. 

If  the  phlyctenulsB  are  not  confined  to  one  portion  of  the  ocular 
conjunctiva,  but  are  scattered  about  on  various  parts  of  it,  in  perhaps 
considerable  numbers,  the  vascularity  is  diffuse  and  well  marked.  The 
symptoms  of  irritation  are  more  pronounced,  and  the  cUiary  neuralgia, 
lachiymation,  and  photophobia  greater.  The  latter,  indeed,  is  some- 
times exoes^sive  in  phlyctenular  ophthalmia,  more  especially  in  scrofu- 
lons  children,  and  is  often  quite  disproportionate  to  the  amount  of  the 
vesidee.  The  phlyctenule  frequently  form  at  the  edge  of  the  cornea, 
surrounding  it  like  a  row  of  beads,  or  they  occur  at  the  limbus 
oonjunctivae,  lying  partly  on  the  cornea  and  partly  on  the  conjunctiva. 
Veiy  oft;en  the  affection  appears  simultaneously  on  the  conjunctiva 
and  the  cornea.  The  pustules  sometimes  increase  considerably  in  size 
and  depth,  the  inflammation  extending  to  the  subconjunctival  tissue 
(episcleritis),  and  even  perhaps  to  the  superficial  layers  of  the  sclerotic. 
The  corresponding  portion  of  the  conjunctiva  and  subconjunctival 
tissae  are  then  often  very  vascular,  and  considerably  thickened  and 
swollen,  so  that  the  pustules  appear  situated  upon  a  prominent  base. 
The  vascularity  (especially  of  the  subconjunctival  tissue)  is  of  a 
peculiar  dusky,  bluish-red  tinge,  which  is  very  easily  recognised. 
This  form  is  extremely  protracted  and  very  prone  to  relapses,  so  that 
many  months  may  elapse  before  it  is  cured.  When  the  pustules  are 
rery  numerous,  it  has  been  termed  pannvs  herpeticus. 
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• 
The  'prognosis  of  phlyctennlar  ophthalmia  is  generally  very  fevour- 

able,  especially  if  the  case  is  seen  early ;  if  the  phlyctennlae  are  few  in 
number  and  limited  to  one  portion  of  the  conjunctiva ;  if  the  cornea  is 
not  affected,  and  there  is  no  episcleritis.  In  favourable  cases,  the 
disease  generally  runs  its  course  in  from  ten  to  fifteen  days,  and  disap- 
pears without  leaving  any  trace  behind  it.  Veiy  mild  cases,  in  which 
only  one  or  two  small  phlyctenul»  form  near  the  edge  of  the  cornea 
without  much  irritability  or  vascularity  of  the  eye,  may  even  be  cured 
in  five  or  six  days,  simply  by  a  few  insufflations  of  calomel,  without 
any  other  treatment  whatever.  The  chief  source  of  trouble  and  an- 
noyance is  the  great  tendency  to  relapses.  Perhaps  just  as  the  disease 
seems  to  be  all  but  cured,  fresh  symptoms  of  irritation  supervene,  and 
a  new  crop  of  phlyctenulee  appear.  If  the  disease  then  becomes  compli- 
cated with  episcleritis,  its  course  may  be  very  obstinate  and  protracted. 

Phlyctenular  ophthalmia  occurs  by  far  most  frequently  amongst 
children,  especially  those  of  a  feeble,  scrofalous  habit,  and  of  a  highly 
nervous,  excitable  temperament.  Stellwag  is  of  opinion  that  local 
irritants  acting  upon  the  ciliary  nerves  may  give  rise  to  it ;  as,  for 
instance,  the  premature  and  excessive  use  of  strong  astringent  coUyria 
in  some  ophthalmisB,  whilst  the  irritability  of  the  eye  is  still  very  great. 
The  irritation  may  also  be  propagated  from  other  branches  of  the  fifth 
to  the  ciliary  nerves,  as  in  cases  of  eczema,  impetigo  of  the  cheek,  the 
mucous  membrane  of  the  nose,  etc.  Indeed,  he  thinks  that  the  disease 
is  of  an  herpetic  nature,  and  hence  terms  it  herpes  conjunctivse.  Some 
of  its  varieties  do  not,  however,  bear  any  resemblance  to  herpes  in 
their  course. 

The  treatment  must  be  especially  directed  to  the  following  points : 
to  diminish  the  irritability  of  the  eye,  to  prevent  any  graver  complica- 
tions, to  hasten  the  absorption  of  the  phlyctenulae,  to  prevent  if  pos- 
sible the  occurrence  of  a  relapse,  and  to  improve  and  strengthen  the 
patient's  general  health. 

If  the  photophobia  is  very  considerable,  a  compress  of  charpie  should 
be  applied  to  the  eye.  This  will  prevent  the  constant  friction  of  the 
lids  against  the  eyeball,  which  greatly  increases  the  irritability,  and 
impedes  the  regeneration  of  the  epithelial  layer  over  the  vesicle  or 
ulcer.  This  point  should  be  more  especially  attended  to  if  the  phlyctenulsd* 
occur  on  the  cornea,  for  then,  as  we  shall  see  hereafter,  if  their  epithe- 
lial covering  is  shed,  the  denuded  nerve  fibres  of  the  cornea  are  ex- 
posed, and  this  often  gives  rise  to  great  irritability  of  the  eye,  and  the 
most  intense  photophobia,  these  symptoms  often  rapidly  disappearing 
as  soon  as  the  phlyctenule  are  again  covered  by  epithelium.  In  children 
the  compress  is  especially  useftd,  for  it  prevents  their  constantly  rubbing 
the  eyes  with  their  hands,  which  greatly  aggravates  the  irritabiHty. 
Moreover  the  compress  diminishes  the  lachrymation,  soaks  up  the  tears. 
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and  ihnfi  prereaitB  their  flowing  oyer  the  cheek,  which  often  gives  rise 
to  exoomtions  and  eczema  of  the  lower  eyelid  and  cheek.  The  dom- 
preas  should  be  changed  every  fonr  or  five  honrs,  the  eye  washed  with 
faike-wami  water,  and  the  crusts  removed  from  the  edges  of  the  lids. 
If  the  latter  are  excoriated,  a  little  simple  cerate  or  weak  nitrate  of 
meapcoTj  ointment  shonld  be  applied  to  them.  The  same  remedies  are  to 
be  applied  to  the  noetrils  if  they  are  excoriated,  or  a  small  dossil  of  lint 
soaked  in  olive  oQ  shonld  be  inserted  into  them.  If  there  is  much  thick 
discharge  from  the  nose,  the  inside  of  the  nostril  shonld  be  lightly 
touched  with  a  finely  pointed  crayon  of  nitrate  of  silver.  liebreich* 
strongly  recommends  the  "Eau  de  Labarraqne"  (a  solution  of  soda 
impregnated  with  chlorine  gas)  for  this  purpose.  If  the  lower  lid  and 
cheek  are  mnch  excoriated  and  eczematous,  a  little  violet  powder  shonld 
be  dusted  over  the  sores,  or  we  may  nse  the  following  powder — 
Zinc  Chad.  3j — ij  Pnlv.  Amyl.  Jij.  The  following  lotions  will  also  be 
found  very  serviceable:  —  Plumb.  Acetat.  gr.  x,  Glycer.  5^ — S^s., 
Aq.  dist.  Jvj.,  to  be  appHed  three  or  four  times  daily.  Instead  of  the 
Acetate  of  lead.  Borax  (5ij)  niay  be  employed.  Atropine  drops  must  be 
appHed  three  or  fonr  times  a-day,  but  if  they  are  found  rather  to  increase 
than  allay  the  irritability  of  the  eye,  a  belladonna  coUyrium  (Ext.  Bellad. 
Jss  ad  Aq.  dist.  Jij)  must  be  substituted  for  them.  The  compound 
BeUadonna  ointment  should  be  rubbed  over  the  corresponding  half  of  the 
fisrdiead  three  or  four  times  daily,  until  a  slight  papular  eruption  is 
produced.  When  the  symptoms  of  irritation  have  subsided,  we  must 
have  recourse  to  the  insuflSLation  of  calomel,  and  the  application  of  the 
red  precipitate  ointment,  two  remedies  which  may  be  regarded  as  specifics 
for  phlyctenular  ophthalmia.  Indeed  the  calomel  often  acts  as  a  charm, 
frequently  causing  a  well-marked  phlyctenula  together  with  the  accom- 
panying vascularity  to  disappear  completely  in  the  course  of  two  or  three 
days.  It  should  not  be  applied  whilst  there  is  much  vascularity,  pho- 
tophobia, or  lachiymation,  as  it  is  apt  to  prove  too  irritating,  but  when 
ihBoe  symptoms  have  subsided,  it  should  be  tried  in  very  small  quantity 
at  first,  so  that  we  may  feel  our  way.  Its  beneficial  effect  appears  to  be 
diemical,  and  not  that  of  a  simple  mechanical  irritant,  for  experiments 
made  with  other  finely  powdered  substances  (sugar,  magnesia,  etc.) 
proved  ineffectual.  It  is  supposed  to  act  on  the  Meibomian  glands,  or 
on  the  epithelial  cells  of  the  conjunctiva.  Bonders  has  found  that  after 
its  use  some  of  the  smaller  conjunctival  vessels  appear  to  become  oblite- 
rated. 

The  calomel  should  be  finely  powdered  and  perfectly  dry,  so  that  it 
does  not  form  clots  on  the  conjunctiva  or  cornea,  for  these  would  act 
as  wt^lti^wiAftl  irritants.    It  should  be  applied  with  a  small  camel's 

•  "  Elin.  MouatobL,"  1864,  p.  893. 
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hair  brash,  held  lightly  between  the  forefinger  and  thumb;  and  a 
slight  qnick  fillip  with  the  middle  finger  will  readily  jerk  some  of  the 
powder  into  the  eye.  Care  should  be  taken  not  to  dust  in  too  mnch, 
more  especially  at  first,  otherwise  it  may  produce  a  good  deal  of  irrita- 
tion. It  should  be  applied  every  day  or  every  other  day,  according  to 
the  requirements  of  the  case,  but  if  the  lids  become  much  gummed 
together  in  the  evening,  it  should  be  applied  less  frequently.  It  is  an 
excellent  remedy  to  prevent  relapses,  and  should,  therefore,  be  continued 
for  eight  or  ten  days  after  the  disease  is  cured.  I  am  in  the  habit  of 
directing  the  patients  to  re-apply  it  at  once,  if  they  experience  any 
renewed  irritation  in  the  eye,  for  its  timely  application  will  generally 
succeed  in  cutting  short  a  renewed  attack  of  the  disease. 

In  children  it  is  often  very  difficult  to  apply  any  remedy  to  the  eye, 
on  account  of  their  great  restlessness,  or  the  intense  spasm  of  the  eye- 
lids. In  such  cases,  the  head  of  the  patient  should  be  placed  between 
the  knees  of  the  surgeon,  who  is  to  be  seated ;  in  this  way  it  can  be 
firmly  and  steadily  fixed  ;  an  assistant  seated  on  a  chair  opposite 
should  hold  the  child's  arms  and  legs.  The  surgeon  should  then  open 
the  eyelids  with  Desmarres'  broad  silver  elevator,  which  will  enable 
him  to  obtain  a  thorough  view  of  the  eyeball,  and  to  apply  any  remedy. 
By  adopting  this  plan  much  time  and  trouble  will  be  saved,  and  the 
eye  less  irritated  than  by  repeated  ineffectual  attempts  to  examine  it. 

The  red  precipitate  ointment  is  also  an  excellent  remedy.  Although 
it  has  been  long  employed  in  ophthalmic  practice,  we  are  indebted  to 
Pagenstecher  for  the  more  accurate  indications  as  to  its  use,  and  for 
showing  the  advantage  of  employing  it  in  considerably  stronger  doses 
than  was  formerly  done.  He  has  more  lately  substituted  the  yellow 
amorphous  oxide  of  mercury  for  the  red  oxide,  which  is  in  the  finest 
possible  state  of  division,  and,  being  entirely  free  from  any  crystalline 
form,  does  not  adhere  by  any  fine  points  to  the  conjunctiva.*  He  uses 
an  ointment  of  very  considerable  strength,  viz.,  half  a  drachm  or  one 
drachm  of  the  yellow  oxide  of  mercury,  to  an  ounce  of  lard.f  I  have 
generally  found  that  a  much  weaker  ointment  (gr.  x — ^xxiv  to  the 
ounce)  was  equally  beneficial,  and  caused  less  irritation.  It  should  be 
applied  once  a  day  with  a  small  brush  to  the  inside  of  the  eyelids,  which, 
on  being  closed,  will  sweep  off  the  ointment  from  the  brush.  Afler  a 
few  minutes  it  should  be  wiped  off  from  the  Hds  (between  which  it 
becomes  exuded)  with  a  piece  of  fine  linen. 

The  ointment  is  especially  indicated  when  the  symptoms  of  severe 
irritation  have  subsided,  but  it  may  even  be  applied  with  advantage  in 
the   acute  stage,  if  care  be  taken  to  remove  it  completely  from  the 

•  "Naesauer  Corresp.  BL,"  No.  10, 1868. 

•f*  An  interesting  and  yaluable  paper,  by  Dr.  Pagenstecher,  on  the  use  of  this 
ointment  will  be  found  in  the  "  Ophthalmic  Reyiew,"  toI.  it,  116. 
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oonjnnctiTal  sac.     It  is  also  of  great  benefit  in  checking  the  tendency 
to  relapses. 

In  cases  in  which  the  phlyctenular  ophthalmia  is  accompanied  by 
mach  swelling  of  the  conjunctiva,  and  symptoms  of  catarrhal  con- 
jtincdTitis,  Von  Gbaefe  has  found  much  benefit  from  chlorine  water, 
aa  it  diminishes  the  catarrhal  symptoms,  especially  the  swelling, 
withoint  setting  up  too  considerable  a  degree  of  irritation,  which  is 
the  chief  danger  in  employing  the  nitrate  of  silver  or  any  strong 
astiingents  in  these  cases.  It  is  also  indicated  in  the  prominent  ulcers, 
aooompanied  by  episcleritis,  as  it  considerably  hastens  the  formation  of 
the  epithelial  covering  over  the  ulcer.  Some  touch  the  latter  with  the 
point  of  a  crayon  of  nitrate  of  silver,  but  this  is  not  always  free  from 
risk,  especially  when  the  ulcer  is  situated  near  the  cornea,  and  the 
dilorine  water  appears  to  act  more  beneficially. 

It  is  not  advisable  to  apply  blisters  to  the  temple,  as  the  skin  is  ofben 
extremely  irritable,  and  there  is  frequently  a  great  tendency  to  eczema. 
Great  attention  should  be  paid  to  the  constitutional  treatment  of  the 
patient.  He  should  be  placed  upon  a  nutritious  and  wholesome  diet, 
and  be  allowed  as  much  exercise  in  the  open  air  as  possible.  Cleanli- 
nees  should  be  strictly  attended  to,  and  cold  bathing  insisted  upon  if 
the  patient  is  not  too  weak.  Nothing  is  so  injurious  as  to  confine  him 
in  the  dark  on  account  of  the  photophobia,  for  in  this  way  the  eye  will 
become  so  sensitive,  that  no  light  will  be  borne.  Children  are  especially 
prone  to  seek  the  dark,  burying  their  heads  in  their  mother's  lap,  or  in 
a  80&  or  bed  in  the  comer  of  the  room,  and  only  the  strictest  injunc- 
tions will  make  them  face  the  light.  They  should  be  gradually  accus- 
tomed to  it,  their  eyes  being  perhaps  protected  by  a  shade,  or  a  pair  of 
blue  glasses.  The  compress  bandage  should  only  be  applied  if  the  pho- 
tophobia and  lachrymation  are  very  intense,  and  should  be  lefb  off  when 
these  symptoms  of  irritation  have  diminished. 

The  use  of  small  doses  of  tartar  emetic  as  a  sedative  is  ofben  found 
beneficial  more  especially  if  there  is  much  photophobia.  But  care 
should  be  taken  not  to  continue  this  remedy  too  long  so  as  to  debilitate 
and  weaken  the  patient.  The  bowels  should  be  kept  well  regulated, 
and  an  occasional  purge  of  rhubarb  and  jalap,  or  calomel  and  jalap, 
should  be  given,  prrticularly  in  children. 

Tonics,  more  especially  quinine,  are  of  great  benefit.  This  may  be 
given  in  combination  with  steel,  or  also  with  cod  liver  oil.  In  infants 
and  young  children  the  liquor  cinchonsB,  or  the  vinum  ferri  should  be 
administered. 

The  photophobia  often  proves  very  obstinate  and  intractable,  but  as 
a  rule  less  so  than  when  the  cornea  is  also  implicated.  This  spasm  of 
the  lids  (blepharospasm)  is  a  reflex  neurosis,  due  to  an  irritation  of  the 
nerves  of  the  conjunctiva  and  cornea,  which  produces  hyperesthesia  of 
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the  orbicularis  mnsole  (vide  blepharospasm) .  The  photophobia  dependent 
upon  ezpoBure  of  the  denuded  nerre  fibres  of  the  cornea,  should,  as  has 
been  recommended  above,  be  treated  hj  the  application  of  a  compress. 
As  the  health  of  the  patient  improves,  and  he  becomes  more  and  more 
accustomed  to  the  light,  the  photophobia  will  generally  disappear.  In 
children  it  may  be  very  advantageous  to  employ  a  remedy,  which  I  first 
saw  very  successful  in  Yon  Graefe's  hand,  viz.,  the  dipping  their  heads 
under  water,  as  this  breaks  the  circuit  of  reflex  action  by  the  intense 
fright  of  the  child.  This  should,  if  necessary,  be  repeated  several 
times,  even  at  one  sitting,  until  the  child  opens  its  eyes  properly.  I 
have  often  seen  surprising  results  from  this  treatment,  when  all  other 
remedies  had  failed.  The  head  must,  however,  be  well  dipped  under 
water,  so  that  mouth,  nose,  and  eyes  are  immersed,  the  child  being 
kept  in  this  position  for  a  few  seconds,  which  will  effectually  frighten  it. 
I  have  also  obtained  much  benefit  in  severe  blepharospasm  frt)m  the 
subcutaneous  injection  of  morphia  in  the  region  of  the  supra-orbital 
nerve.  The  division  of  this  nerve  will  not  be  necessary  in  the  photo- 
phobia accompanying  phlyctenular  ophthalmia. 

9.— EXANTHEMATOUS  OPHTHALMIiB. 

* 

The  eyes  often  become  affected  in  measles  and  scarlatina.  In  the 
milder  cases  the  conjunctiva  becomes  hyperesmic,  and  perhaps  symp- 
toms of  catarrhal  conjunctivitis  supervene.  Exceptionally,  however, 
the  inflammation  may  assume  a  more  severe  muco-purulent  charac- 
ter, leading  perhaps  to  perforating  ulcers  of  the  cornea,  prolapse 
of  the  iris  and  anterior  staphlyloma ;  this  is  more  especially  liable  to 
occur  in  children  of  a  weakly  scrofulous  diathesis.  Not  unfrequently 
the  conjunctivitis  presents  the  phlyctenular  form,  being  accompanied 
by  much  photophobia,  lachrymation,  and  general  irritability  of  the  eye. 
Extensive  ulcers  of  the  cornea  or  iritis  are  only  of  rare  occurrence. 

In  the  majority  of  cases  the  treatment  need  only  be  very  simple. 
The  eyes  should  be  guarded  against  the  light,  be  frequently  washed, 
so  that  any  discharge  may  be  cleansed  away,  and  if  there  is  much 
hypersemia,  or  any  inflammation  of  the  conjunctiva,  or  catarrhal  oph- 
thalmia, a  mild  astringent  collyrium,  of  zinc,  acetate  of  lead,  or  alum 
should  be  prescribed.  If  there  is  much  photophobia  and  lachrymation 
together  with  phlyctenulae  on  the  conjunctiva  or  cornea,  atropine  or 
belladonna  drops  should  be  applied  to  the  eye,  and  the  compound  bella- 
donna ointment  be  rubbed  in  over  the  forehead.  The  general  health 
should  at  the  same  time  be  attended  .to. 

In  small  pox  the  eyes  are  apt  to  suffer  in  a  far  more  dangerous 
manner,  for  the  inflammation  is  not  only  more  severe,  but  the  variolous 
pustules  may  form  on   the  lids,  the  conjunctiva,   and  even  on  the 
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ooniea,  leading  to  grave,  and  often  very  dangerous  complications. 
H^ipilj,  since  the  introdaction  of  yaccination,  the  variolous  ophthalmia 
is  far  less  dangrerons  than  formerlj,  when  it  led  but  too  frequently  to 
destruction  of  the  sight. 

If  a  considerable  number  of  pustules  form  on  the  eyelids,  the 
swelling  of  the  latter  is  often  so  great  that  it  is  impossible  to  open  the 
eye.     They  are  also  apt  to  form  at  the  very  edge  of  the  Hd  between  the 
eydashee,  and  often  destroy  the  hair  bulbs,  thus  producing  perhaps 
permanent  loss  of  the  eyelashes  (madarosis).     K  they  are  situated  on 
the  palpebral  oonjunctiva  near  the  edge  of  the  eyelid,  they  may  oblite- 
rate the  openings  of  the  Meibomian  glands,  and  cause  a  stoppage  and 
alteration  in  their  secretions ;  or  the  growth  and  arrangement  of  the 
lashes  may    become  affected,   and  distichiasis  or    trichiasis  be  pro- 
duced.    If  the  pustules  form  on  the  limbus   conjunctivaD,  they  are 
chiefly  danfj^erons  inasmuch  as  they  may  extend  to  the  cornea.     The 
very  prevalent  opinion  that  variolous  pustules  often  form  on  the  con- 
junctiva and  the  cornea,  during  the  eruptive  stage,  has  been  distinctly 
denied  by  Drs.    Gregory  and  Marson.      The  latter  especially  main- 
tains most  strongly  that  no  pustules  form  on  the  eye.     The  conjunc- 
tival inflammation  met  with  in  small  pox  may  assume  the  catarrhal, 
muoo-purulent,  or  phlyctenular  character.     The  latter  is  perhaps  the 
uufit  common.     The  eyeHds  and  lachrymal  apparatus  are  often  affected, 
and  iMa  frequently  gives  rise  to  very  obstinate  and  troublesome  com- 
phcations. 

But  the  eye  may  become  affected  at  a  later  stage  of  the  disease, 
irhen  the  scales  have  fallen  off  from  the  pustules.  Hence  this  has 
been  termed  by  some  writers,  '*  secondary  variolous  ophthalmia.'* 
Mackenzie  mentions  that  he  has  often  seen  both  central  abscess  of  the 
oomea  and  onyx  at  its  lower  edge  produced,  after  the  general  eruption 
bas  completely  gone.  Although  this  generally  occurs  about  the  12th 
day,  be  states  that  it  may  even  take  place  five  or  six  weeks  after  the 
patient  has  recovered  firom  the  primary  disease.  At  first  an  infiltra- 
tiaa  of  the  cornea  occurs,  which  generally  soon  passes  over  into  an 
nicer,  and  which,  increasing  in  circumference  and  depth,  may  per- 
forate the  oomea,  producing  prolapse  of  the  iris  or  partial  staphyloma. 
If  several  of  such  infiltrations  should  coalesce,  a  large  ulcer  or  abscess 
will  be  formed,  giving  rise  to  an  extensive  leucoma,  even  if  the  cornea 
do  not  perforate.  Should  the  whole  cornea  be  destroyed  by  suppura- 
tion, a  complete  staphyloma  will  be  the  result.  Again,  the  inflanmia- 
tion  may  attack  the  other  structures  of  the  eye,  and  the  latter  be  lost 
from  panophthalmitis. 

The  treatment  should  be  much  the  same  as  that  reconmiended  for 
the  ophthalmia  of  measles  and  scarlatina.  In  order  to  prevent  the 
fonnation  of  pustules  on  the  eyelids,  glycerine,  olive  oil,  or  unscented  cold 
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cream  should  be  freely  rubbed  over  them  three  or  four  times  daily. 
Mackenzie  recommends  that  two  or  three  leeches  should  be  applied 
to  the  temples,  or  behind  the  ears.  In  the  secondary  variolous  ophthal- 
mia, he  has  found  much  benefit  from  tartar  emetic,  given  so  as  to 
cause  free  vomiting  and  purging.  The  general  health  should  be  kept 
up  by  tonics,  and  the  bowels  properly  attended  to.  J£  pustules  form 
on  the  lids  or  conjunctiva,  they  should  be  pricked  and  emptied  of  their 
contents.  If  the  cornea  becomes  implicated,  and  perforation  is  threat- 
ened, this  must  be  treated  according  to  the  rules  laid  down  in  the 
treatment  of  ulcers  of  the  cornea. 

In  erysipelas  of  the  face,  the  conjunctiva  is  often  affected,  and  this 
is  accompanied  by  very  great  swelling  of  the  eyelids.  The  cornea 
becomes  but  seldom  implicated. 

10.— XEROPHTHALMIA. 

In  this  condition,  the  conjunctiva  is  thickened,  dry,  and  of  a 
dusky  red  colour,  its  epithelial  surface  being  rough  and  scaly.  If 
the  affection  exists  to  a  considerable  extent,  both  the  palpebral  and 
ocular  conjunctiva  assume  a  dirty,  greyish-white  appearance,  and 
become  rough,  dry,  and  cuticular.  This  condition  is  due  to  atrophy 
of  the  conjunctiva,  subconjunctival  tissue,  and  even  of  the  cartilage,  all 
of  which  undergo  cicatricial  changes,  the  nature  of  which  has  been 
already  mentioned  under  the  head  of  granular  ophthalmia.  The 
secreting  apparatus  of  the  conjunctiva  is  more  or  less  destroyed,  and 
this  membrane  assumes  more  the  character  of  the  cutis.  On  account 
of  this  disturbance  in  the  secretions  of  the  eye,  the  latter  appears  dry, 
and  the  patient  experiences  a  most  annoying  sensation  of  heat,  dryness, 
and  stifihess  in  the  eyes.  The  puncta  are  generally  much  contracted, 
or  even  obliterated.  The  semilunar  fold  is  also  hardly  apparent. 
There  is,  moreover,  always  more  or  less  posterior  symblepharon,  so 
that  the  hollow  in  the  retro-tarsal  region  is  obliterated,  and  the 
palpebral  conjunctiva  passes  abruptly  on  to  the  eyeball.  Sometimes 
small  frsBua  exist  between  the  lid  and  the  globe.  During  the  move- 
ments of  the  eye  the  ocular  conjunctiva  is  thrown  into  small  concentric 
folds  round  the  cornea.  The  latter  is  generally  opaque,  often  veiy 
considerably  so,  the  opacity  assuming  perhaps  the  character  of  pannus, 
and  extending  over  the  greater  portion,  or  even  the  whole  of  the 
cornea.  The  surface  of  the  cornea  is  generally  rough  and  uneven,  and 
its  sensibility,  as  well  as  that  of  the  conjunctiva,  is  greatly  impaired, 
so  that  mechanical  irritants,  dust,  dirt,  foreign  bodies,  etc.,  are  hardly 
felt,  and  excite  little  or  no  irritation. 

Xerophthalmia  is  generally  caused  by  long  continued  and  severe 
inflammation  of  the  conjunctiva,  more  especially  by  the  chronic  difiuse, 


PTERTaiUM.  73 

grannlar  ophthalinia,  wbicli  is  so  apt  to  give  rise  to  extensive  atrophy 
and  cicatrices  of  the  conjtuictiya,  and  tarsal  cartilage.  It  may  also 
arise  after  diphtheritic  conjunctivitis,  or  be  produced  by  injuries  to  the 
oonjunctiva,  from  strong  acids,  lime,  &c.,  and  the  excessive  and  long 
oontrnned  use  of  strong  caustics,  more  especially  the  nitrate  of  silver. 
In  the  latter  case,  we  find  not  only  that  the  palpebral  and  ocnlar  con- 
junctiva have  become  dry  and  cnticnlar,  bnt  that  they  are  very  markedly 
disooloared,  being  of  a  dirty,  olive-green  tint,  which  is  extremely 
imsighUy. 

Unhappily  no  treatment  is  of  mnch  avail.  We  can  only  endeavour  to 
remedy  the  dryness  of  the  eye,  due  to  the  absence  of  its  normal  secre- 
tions, by  the  frequent  use  of  some  bland  fluid  employed  as  a  collyrium. 
I  have  found  milk  answer  far  better  than  any  other,  which  has  been 
also  strongly  recommended  by  Yon  Oraefe.  Benefit  is  also  sometimes 
experienced  from  the  use  of  glycerine,  which  was  first  proposed  by 
Mr.  Taylor.  The  efiect  of  these  applications  is  to  soften  and  wash  away 
the  hardened  epithelial  scales,  and  sometimes  perceptibly  to  clear  the 
opacity  of  the  cornea. 

11.— PTERYGIUM. 

This  affection  is  due  to  an  hypertrophy  of  the  conjunctival  and 
subconjunctival  tissue,  showing  here  and  there  tendinous  or  fibrillar 
expansions.      The  elevated  portion  of  the  conjunctiva  is  traversed  by 
numerous  blood-vessels,  which  run  a  horizontal  course.     K  the  vascu- 
larity is  but  slight,  and  the  hypertrophy  of  the  tissue  but  inconsiderable, 
it  is  termed  pterygium  tenue,  whereas,  if  the  thickening  is  extensive  and 
the  development  of  blood-vessels  great,  so  that  it  looks  like  a  well- 
marked  red  elevation — somewhat  resembling  a  muscle — ^it  is  called 
pierygtum  crassum.     It  is  always  triangular  or  fiin-like  in  shape,  having 
its  base,  which  is  often  very  wide,  turned  towards  the  semi-lunar  or 
retro-tarsal  fold,  and  its  apex  towards  the  cornea.     It  sometimes  passes 
dose  up  to  the  edge  of  the  latter  and  stops  short  just  at  the  hmbus 
oonjunctivsa ;  in  other  cases  it  passes  beyond  this,  and  extends  more  or 
less  on  to  the  cornea,  even  reaching  perhaps  to  the  centre,  but  very 
seldom  extending  beyond  the  latter.     Its  apex  is  generally  not  very 
acute  or  pointed,  but  rather  rounded  ofi*  or  indented.      The  portion 
situated  on  the  cornea  looks  tendinous  rather  than  vascular,  or  is  made 
up  of  loose  connective  tissue  like  that  on  the  sclerotic.     It  may  be  so 
superficial  as  to  be  readily  shaved  ofi*,  or  it  may  extend  deeper  into  the 
substance  of  the  cornea,  so  that  when  it  is  removed  an  irregular  hollow 
or  furrow  is  left  behind.     The  pterygium  is  mostly  but  loosely  con- 
nected with  the  sclerotic  and  cornea,  and  with  a  pair  of  forceps  it  can 
readily  be  lifted  up  in  a  fold.     But  if  the  tendinous  bands  in  its  con- 


74  DISEASES  OF  THE  CONJUNCTIVA, 

jnnctiyal  portioii  are  oonaiderable  and  dense,  this  laxity  is  a  good  deal 
impaired  and  the  elevation  is  rather  tense  and  stretched,  thns  impeding* 
the  movements  of  the  eyeball  to  a  certain  extent,  which  gives  rise  to  a 
sensation  of  tightness  or  dragging  when  the  eye  is  moved.  The 
pteryginm  is  most  fireqnently  met  with  at  the  inner  angle  of  the  eye, 
corresponding  to  the  situation  of  the  internal  rectns  mnsde.  It  is 
oocasionaUy  symmetrical  in  the  two  eyes.  It  is  less  frequently  seen  at 
the  outer  angle,  and  still  less  upwards  or  downwards.  In  some  rare 
cases  two  or  even  more  have  occurred  on  the  same  eye.  It  occurs  in 
adults,  but  is  most  frequently  seen  in  persons  beyond  middle  age,  and 
very  rarely  in  children. 

The  causes  of  pterygium  are  often  somewhat  obscure  and  uncertain, 
as  its  formation  is  generally  veiy  slow  and  gradual.  There  can  be  no 
doubt  that  long  and  constant  exposure  to  heat,  glare,  wind,  dust,  and 
chemical  irritants  may  produce  it,  by  setting  up  a  state  of  chronic 
irritation  of  the  conjunctiva,  which  gradually  leads  to  a  thickening  and 
hypertrophy  of  this  membrane  and  the  subconjunctival  tissue.  Thia 
occurs  particularly  in  situations  which  are  speciaUy  exposed  to  these 
influences,  namely,  at  the  inner  and  outer  angle  of  the  cornea,  which 
lie  in  the  palpebral  aperture,  and  are  unprotected  by  the  lids.  I  have 
frequently  met  with  this  affection  in  persons  who  have  long  resided  in 
hot  climates,  especially  in  several  natives  of  the  West  Indies,  and  this 
agrees  with  the  experience  of  other  observers.  Pterygium  may  also  be 
produced  by  phlyctenular  and  even  catarrhal  ophthalmia. 

Arlt*  has,  I  think,  offered  by  flEur  the  most  reasonable  and  probable 
explanation  of  the  formation  of  pterygium  in  many  cases. .  He  thinks 
that  it  is  frequently  produced  in  the  following  manner : — ^If  a  superficial 
ulcer  or  abrasion  (due  perhaps  to  some  chemical  or  mechanical  injury) 
exists  at  the  very  edge  of  the  cornea,  the  conjunctiva  near  it,  particu- 
larly if  it  be  somewhat  excoriated  and  relaxed,  as  is  often  the  case  in 
old  people,  falls  against  it,  and  becomes  adherent  to  the  ulcer,  being  at 
the  same  time  dragged  somewhat  towards  it.  This  is  always  accom- 
panied by  a  certain  degree  of  irritation  and  serous  infiltration  of  the  con- 
junctiva, which,  on  the  serum  becoming  absorbed,  causes  a  certain  amount 
of  contraction  and  dragging  of  the  membrane.  Should  the  external  irri- 
tants continue  to  act  upon  the  eye,  we  can  easily  understand  how  this 
condition  is  not  only  maintained  but  increased  in  extent,  the  conjxmotiva 
being  gradually  more  and  more  dragged  upon  and  involved  in  the 
process.  Hasnerf  has  more  lately  pointed  out  that  the  connection 
between  the  conjunctiva  and  subconjunctival  tissue  at  the  limbus  con- 
junctivsD  is  oft;en  relaxed,  more  especially  in  aged  persons,  and  that  this 

•  "  DiseMes  of  the  Eye."    1866. 

t  "  Clinical  Obeenratioiia,"  Prague,  1866. 
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fimnB  a  fireqaent  predisposing  cause  of  pterygium.  A  simple  hypertrophy 
of  the  tiBSTie  may  then  suffice  to  draw  up  the  neighbonring  oonjtmctiya, 
but  this  ¥nll,  of  oourse,  be  much  more  likely  to  occur  if  an  ulcer  or 
exooriatian  is  formed,  for  during  the  cicatrization  the  conjunctiya  will 
be  more  or  less  dragged  upon. 

The  pterygium  is  often  but  of  slight  extent  and  may  increase  but 
Tery  slowly,  remaining  indeed  almost  stationary  for  a  length  of  time, 
and  without  perhaps  encroaching  upon  the  cornea.  In  other  cases  its 
course  is  more  rapid,  and  it  may  extend  quite  to  the  centre  of  the 
cornea,  thus  more  or  less  affecting  the  sight  and  impairing  the  move- 
ments of  the  eye.  Even  if  the  pterygium  is  in  such  cases  removed  some 
opacity  of  the  cornea  will  remain,  so  that  it  may  be  necessary  to  make 
an  artificial  pupil. 

If  the  pterygium  is  but  small,  and  is  chiefly  confined  to  the  sclerotic, 
benefit  is  often  derived  from  the  application  of  astringent  collyria,  such 
as  the  sulphate  of  copper  or  zinc,  the  vinum  opii,  or  even  the  nitrate 
of  sOver,  more  especially  if  there  is  any  catarrhal  ophthalmia.  The 
application  of  the  powdered  acetate  of  lead  (as  recommended  in  granular 
ophthalmia)  has  also  been  advocated  (Deconde).  But  if  the  disease 
is  considerable,  so  that  it  annoys  the  patient  during  the  movements  of 
the  eye,  or  if  from,  its  position  on  the  cornea  the  sight  is  affected,  these 
remedies  will  not  suffice,  and  we  must  have  recourse  to  operative  treat- 
ment. Unfortunately  this  is  not  always  so  successful  as  we  could 
desire,  for  if  the  pterygium  encroaches  much  on  the  cornea,  an  exten- 
sive opacity  will  be  left ;  and  if  the  base  of  the  pterygium  is  large  the 
loss  of  substance  will  be  considerable,  and  the  resulting  cicatrix  will  be 
dense,  tendinous,  and  more  or  less  prominent,  giving  rise  to  what  has 
been  termed  '*  secondary  pterygium,"  which  may  even  necessitate  a 
farther  operation.  This  is  especially  apt  to  occur  if  excision  has  been 
performed,  and  the  wound  has  been  made  triangular  in  shape. 

Numerous  modes  of  operatiug  for  pterygium  have  been  advocated, 
but  I  shall  confine  myself  to  the  description  of  the  three  following,  viz. : 
1,  Excision ;  2,  Transplantation ;  3,  Ligature.  Of  these  I  have  found 
the  transplantation  the  most  succesaful. 

I.  Excision. — This  operation  is  to  be  performed  in  the  following 
manner : — The  patient  having  been  placed  under  the  influence  of  chloro- 
form, and  the  eyelids  kept  apart  by  the  spring  speculum,  the  operator 
seises  the  pterygium  with  a  pair  of  finely- toothed  forceps,  and  raising  it 
up,  carefully  abscises  the  corneal  portion  either  with  a  cataract  knife  or  a 
pair  of  curved  scissors.  When  the  pterygium  has  been  removed  from 
the  cornea,  its  conjunctival  portion  is  to  be  excised  up  to  a1)out  I^  or  2 
Hnes  from  the  edge  of  the  cornea.  The  lines  of  incision  should  run 
along  the  upper  and  lower  edge  of  the  pterygium  for  the  desired 
extent,  and  should  then  be  made  to  converge  towards  each  other,  so 
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that  the  wound  may  not  assnme  a  triangnlar  but  a  rhomboidal  shape. 
The  hjpertrophied  tissue  having  been  thoroughly  removed,  the  edges 
of  the  conjunctival  wound  are  to  be  accuratelj  brought  togetKer  by 
two  or  three  fine  sutures.     As  the  edges  of  the  incision  are  apt  to  be 
somewhat  uneven  and  ragged  from  the  irregular  dragging  of  the  €X>ii- 
junddva  into  the  pterygium,  I  have  found  it  advantageous  to  pass  the 
threads  through  the  conjunctiva  prior  to  the  excision,  so  as  to  embrace 
the  pterygium  to  the  desired  extent,  and  then  to  make  the  incisions 
within  the  line  of  the  sutures,  which  will  be  a  guide  to  the  operator 
and  enable  him  to  render  them  more  straight  and  even.     The  suggestion 
of  making  the  wound  rhomboidal  instead  of  triangular  is  due  to  Arlt. 
The  chief  advantage  of  this  is,  that  its  edges  can  thus  be  made  to   fit 
more  neatly  and  closely  together,  that  it  yields  a  more  even  and  straighter 
line  of  adhesion,  and  that  the  tendency  to  the  formation  of  a  thick, 
prominent  cicatrix  is  thus  greatly  diminished.  Whereas,  if  the  wound  is 
made  triangular,  the  angles  of  the  base  of  the  triangle  become  puckered 
and  projecting  when  the  edges  are  united  by  sutures,  and  the  central 
portion  of  the  base  is  apt  to  be  drawn  towards  the  cornea,  thus  in- 
creasing the  tendency  to  a  prominent  cicatrix. 

It  is  not  necessary,  nor  indeed  desirable,  to  remove  the  pteryginm 
as  far  the  semilunar  or  retro-tarsal  fold,  the  extent  mentioned  above 
wiU  generally  suffice.  Pagenstecher*  does  not  excise  the  pterygioniy 
but  having  separated  it  from  the  cornea  and  the  sclerotic  to  the 
required  extent,  he  simply  turns  it  back,  and  brings  the  edges  of  the 
wound  together  by  sutures.  The  pterygium  soon  shrinks,  dwindles 
down,  and  gradually  disappears  altogether. 

2.  Transplantation,  which  is  chiefly  applicable  when  the  pterygium  is 
very  large,  was  first  introduced  by  Desmarres.  f  He  abscises  the  pterygium 
from  the  cornea  and  sclerotic  quite  up  to  the  base,  and  then  turns  it  back 
towards  the  nose.  He  next  makes  an  incision  in  the  conjunctiva  near 
and  parallel  to  the  lower  edge  of  the  cornea,  and  sufficiently  large  to 
receive  the  pterygium ;  the  latter  is  then  inserted  into  this  incision  and 
retained  in  this  position  by  a  few  sutures. 

The  chief  advantages  of  this  proceeding  are,  that  the  conjunctiva  is 
preserved,  that  the  pterygium  soon  shrinks  in  its  new  situation,  and 
that  there  is  far  less  chance  of  recurrence  than  when  excision  is 
practised. 

3.  The  ingenious  operation  by  ligature  was  suggested  by  Szokalski.]: 
A  couple  of  small  curved  needles  having  been  armed  with  the  ends  of 
a  fine  silk  thread,  the  operator,  lifting  up  the  pterygium  with  a  pair 

*  "  Klinische  Beobachtungen/'  1861. 

t  "  Maladiee  des  Yeux,"  2. 

t  "  Arch.  f.  Fhysiol-HeUkonde,"  1845,  2. 


of  forceps,  inaerts  one  needle  at  its  upper  edge,  near  the  oomea,  and 

pTtimf;  it  beneath  tlie  pterygimn,  bringB  it  out  at  the  lower  edge 

(Fig.  6).     The  other  needle  is 

Uten  passed  in  the  same  maimer  ^S-  6-  ^ 

benealh  t^e  pterygium,  near  tta 

iMse.     The  needles  are  then  cat 

o^  and  the  ligatnre  will  con- 

seqoentlj  be  divided  into  three 

portionB,  Tiz.,  an  onter,  an  inner, 

■nd  a  oentral  one.    The  ends  of 

the  outer  thread  are  then  to  be 

fimUy    tied,    so  as   to  tightly 

embrftoe    this   portion    of   the 

pterygiiam,  then  the  ends  of  the 

outer  thread  are  to  be  united, 

Mid,  finally,  the  two  ends  of  the 

omtral  ligature,  which  lie  at  the 

lower  edge  of  the  pterygium, 

are  to  be  firmly  tied.    The  ends  After  SteUw^  de  Carton. 

of  the  ligatures  may  be  snipped 

o0^  or  fastened  to  the  cheek  by  strips  of  adhesive  plastor.     At  the  end 

of  four  days,  the  strangidated  portion  of  the  pteryginm  may  generally 

be  easily  removed  with  a  pair  of  forceps.    The  affection  is  said  never 

to  recur  after  this  operation. 

We  must  not  confound  a  little  yellow  spot  near  the  cornea  (pingue- 

cula  or  pteiygium  pingue)  with  true  pterygium.     It  often  appears  on 

the  conjunctiva  of  elderly  persons,  near  the  edge  of  the  cornea,  in  the 

form  of  a  small  yellow  elevation.     It  is  not  of  a  fatty  nature,  bat  is 

due  to  an  hypertrophy  of  the  sabconjunctival  tissue,  accompanied  by 

thickening  of  the  epitheliom  (Weller).      It  but  seldom   causes  any 

inconvenience ;  should  it  do  so,  it  may  be  snipped  off  with  a  pair  of 


12.— SYMBLEPHAEON. 

In  this  Section  there  exists  an  adhesion  between  the  conjunc* 
tiva  of  the  eyelid  and  that  of  the  eyeball.  This  frtenum  may  be 
extensive,  and  nearly  the  whole  length  of  the  palpebral  conjunctiva 
(of  one  or  both  lids)  be  adherent  to  the  opposite  surface  of  the 
g^be,  producing  a  considerable  limitation  of  the  movements  of  the 
eyeball ;  or,  the  adhesion  may  be  veiy  limited,  so  that  only  a  narrow 
bridle  exists.  In  the  latter  case,  there  may  be  simply  a  small 
bridge  of  conjnnctiva  passing  from   the  lid  to  the  eyeball,  readily 
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permitting  the  passage  of  a  probe  beneath  it;  or,  the  adhesion 
may  include  a  portion  of  the  retro-tarsaJ  fold,  in  which  case  no 
passage  would  exist.  In  some  cases  we  have  a  combination  of  the 
two,  the  probe  passing  only  part  of  the  way.  If  the  palpebral  con- 
juncfciva  adheres  to  the  cornea,  it  has  been  termed  "  symblepharon  cum 
come^"  and  it  then  assumes  somewhat  the  character  and  appearance 
of  a  pterygium.  The  most  frequent  causes  of  symblepharon  are 
injuries  &om  red  hot  metal,  molten  lead,  gunpowder  exploding  near 
the  eyes,  strong  acids,  or  quicklime.  These  produce  more  or  less 
extensive  sloughing  and  excoriation  of  the  conjunctiva  of  the  lid  and 
eyeball,  granulations  form,  and  the  opposite  excoriated  surfaces  become 
firmly  united.  If  these  adhesions  are  but  of  limited  extent,  the  con- 
stant movements  of  the  eyeball  will  gradually  stretch  them,  until  the 
frasna  become  perhaps  considerably  elongated.  Woxmds  penetrating 
through  the  eyelids  into  the  globe  may  also  produce  symblepharon. 
It  is  but  seldom  due  to  ulcerations  or  pustules  accompanying  in- 
flammation of  the  conjunctiva. 

The  effect  which  an  operation  will  have  in  the  cure  of  a  sym- 
blepharon, will  depend  chiefly  upon  the  extent  of  the  latter.  If 
it  is  very  considerable,  embracing  the  retro-tarsal  fold,  and  pro- 
ducing a  close  adhesion  between  the  lid  and  the  eyeball,  generally 
but  little  good  can  be  done  by  an  operation.  The  most  favoor- 
able  cases   are  those  in  which  a  narrow  band  passes  like  a  bridge 

• 

from  the  palpebral  to  the  ocular  conjunctiva,  so  that  a  probe  can 
be  freely  inserted  beneath  it.  But  even  those  cases  in  which 
the  adhesion  passes  to  the  retro-tarsal  fold  may  sometimes  be 
much  improved  if  the  fireenum  is  but  small.  If  one  or  two 
narrow  membranous  bands  exist,  they  should  be  put  on  the  stretch 
and  divided  close  to  the  globe,  and  re-union  should^  if  possible,  be 
prevented  by  frequently  passing  a  probe  dipped  in  a  little  oil  or 
glycerine  between  the  raw  surfaces;  or,  these  may  be  touched 
lightly  with  a  crayon  of  nitrate  of  silver,  in  order  that  an  eschar 
may  be  formed,   and  adhesion  prevented. 

When  the  adhesion  is  more  extensive,  a  simple  division  of  the 
freenum  will  not  suffice,  for  the  raw  surfaces  will  be  so  consider- 
able in  size,  that  they  are  sure  to  re-unite,  for,  as  they  contract 
during  granulation,  the  opposing  surfaces  will  be  again  drawn  towards 
each  other.  Many  of  these  cases  appear  to  do  very  well  at  first,  but, 
after  a  time,  a  relapse  generally  occurs,  so  that  finally  they  are  hardly, 
if  at  all,  improved  by  the  operation.  In  order  to  prevent  this  re-union 
of  the  raw  surfaces,  it  has  long  been  proposed  to  interpose  a  small 
shield  of  glass,  horn,  or  ivory  between  the  lid  and  eyeball.  This  has 
often  been  tried,  but  has  almost  always  failed,  except  where  the  fhena 
ere  very  narrow,  for  as  the  wound  cicatrizes  the  parts  in  its  vicinity 
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oontrmct,  and  thus  gradnally  posh  ont  the  shield.  Mr.  Wordsworth* 
tuea  k  glaiM  mask,  instead  of  &  metal  shield.  It  tB  &  glass  shell,  like  an 
artificial  eye,  having  a  central  apertnre  for  the  cornea.  He  has  fonnd 
it  voy  snccessfiil  in  the  treatment  of  extensive  frRna,  and  in  cases  of 
destmction  of  the  epithelium  of  the  conjnnctiTa,  in  which  sylnblepharon 
was  imminent. 

In  order  to  obviate  this  tendency  to  re-onion,  Arit  has  introdnced 
■Dd  practised  with  snccees  the  following  operation.t  The  eyelid  having 
been  dzawn  away  from  the  globe,  so  as  to  pat  the  frteuiun  well  on  the 
Btretch,  the  operator  passes  a  cnrved  needle,  armed  wiUi  a  fine  silk 
thread,  throngh  the  symblepharon,  close  to  the  cornea,  the  adhesion  is 
then  ta  be  carefnlly  dissected  off  fronx  the  cornea  and  sclerotic  as  far  as 
the  retro-tarsal  fold.  Two  cnrved  needles  having  been  armed  with  the 
thread,  the  symblepharon  is  donbled  down,  so  as  to  bring  ite  conjnnc- 
tival  snrface  in  contact  with  the  raw  surface  of  the  globe,  and  the 
needles  are  then  passed  through  the  thickness  of  the  lid,  close  to  the 
orbital  edge,  and  the  Batares  tied  on  the  ontside  of  the  lid,  ao  as  to 
keep  the  symblepharon  folded  down  in  the  required  position.  If  the 
b^nmin  is  not  very  broad,  the  edges  of  the  wound  in  the  ocnlar  con- 
junctiva should  be  brought  together  by  two  or  three  fine  sntnres. 
After  the  opetution,  cold  compresses  are  to  be  applied.  When  the 
oonjanctiTal  wound  is  healed,  the  turned  down  symblepharon,  which 
will  by  this  time  have  shrunk  considerably,  may  be  excised  if  it  should 
profve  irksome  to  the  patient. 

The  operation  which  I  have  fonnd  most  successful  for  the  perma- 
nent core  of  moderate  cases  of  symblepharon,  is  that  of  transplantation, 
for  which  we  are  indebted  to  "Mi.  Teale.J  He  describes  the  mode  of 
tfpetatiiig,  as  follows : — 

"  Having  first  made  an  incision  through  the  adherent  lid,  in  a 
Hoe  corresponding  to  the  margin  of  the  concealed  cornea  (see  A,  Fig.  7), 
I  disaected  the  lid  6T>m  the  eyeball,  outal  the  globe  moved  as  finely  as  if 

Pig.  8. 


■  "  Boy.  Land.  Ophthal.  Hoip.  Beport*,"  vol.  iii,  816. 

+  "  Pnger  Tierteljahrwhrift,"  li,  161. 

t  "  Jtoj.  Loud.  OplithaL  Hocp.  Beporta,"  iii,  £&S. 
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there  had  been  no  mmatnnd  adhesioiu.  Tims,  the  ajpen  of  the  eymble- 
pharon  (A,  Fig.  8)  being  part  of  the  skiu  of  the  lid,  was  left  adherent 
to  the  cornea. 

"  In   the  next  place,   two  flaps  of  conjunctiTa  were  formed,  one 

from  the  Borface  of  the  globe,  near  the  inner  extremity  of  the  raw  bilt- 

face,  the  other  from  the  aorface  of  the  globe,  near  the  oot^  extremity. 

I  first  marked  ont,  with  a  Beer's  knife,  a  flap  of  conjauctiva  (B,  Fig.  8) 

nearly  a  quarter  of  an  inch  in  breadth,  and  two  thirds  of  an  inch  in 

length,  with  its  base  at  the  aonnd  cot^onctivai,  bonnding  tbe  inner 

extrranity  of  the  exposed  raw  surface,  uid  ite  apex  passing  towards  the 

npper  surface  of  the  eyeb&ll.     The  Sap  was  then  carefullj  dissected 

from  the  globe,  nntil  it  was  so  far  at  liberty  as  to  stretch  across  the 

chasm  withont  great  tension,  care  being  taken  to  leave  a  sufficient 

thicknras  of  tissue  near  its  base.     A  second  flap  was  then  made  on  the 

outside  of  the  eyeball  in  tlie  same  manner.     In  making  the  flaps,  con< 

junctira  alone  was  taken,  the  snbcoi^nnctival  tissue  not  being  included. 

The  two  flaps  thus  made  were  then  adjusted  in  their  new  situation 

j^  J  (K«  Kg.  9).      Th«  mii.r  Oup,  B,  wis 

made  to  stretch  across  the  raw  surface 

of  the   eyelid,   being  fixed  by  its  apex 

to  the  healthy  conjanctiva,  at  the  outer 

edge  of  the  wound.    The  outer  flap,  G, 

was  fixed  across  the  raw  gnrface  of  the 

eyeball,  its  apex  being  stitched  to  the 

conjunctiva  near  the  base  of  the  inner 

flap.    Thus,  the  two  flaps  were  dovetailed 

into  the  wound-     The  flaps  having  been  adjusted  in  tlieir  new  position, 

their  vitality  was  ftirther  provided  for  by  incising  the  conjunctiva  near 

their  base,  in  any  direction  in  which  there  seemed  to  be  undue  tension, 

and  by  stitching  together  the  mai^ins  of  the  gap  whence  the  transplanted 

conjunctiva  had  been  taken  (e.g.    D,  E,   Fig.  9),     One  or  two  other 

sntores  were  inserted,  with  a  view  to  prevent  doubling  in  of  the  edges 

of  the  transplsjited  conjunctiva."     The  apex  of  skin  left  on  the  cornea 

soon  atrophies  and  disappears. 


13.— AKCHTLOBLEPHARON. 

By  this  is  meant  a  more  or  lees  extensive  thin,  membranous  or 
(ncatricial  adhesion  of  the  edges  of  the  eyelids  to  each  other.  It 
fi:eqnently  co-exists  with  symbtepharon,  the  same  injury  having  given 
rise  to  both  these  conditions.  Sometimes  the  adhesion  is  confined  to 
the  inner  angle  of  the  eye,  leaving  perhaps  a  small  opening  through 
which  the  tears  can  escape  and  a  probe  may  be  passed.     Extensive 
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memfannoiiB  adhesions  between  the  edges  of  the  lid  are  generallj  con- 
genital. The  most  freqnent  causes  of  anohyloblepharon  are  chemical 
and  mechanical  injuries,  such  as  bums  or  scalds  from  hot  iron,  molten 
lead,  strong  adds,  &o.  In  these  cases  there  is  generally  also  symble- 
pfaaron.  Blepharitis,  accompanied  bj  ulcerations  at  the  edge  of  the 
Hdfl  may  produce  it,  if  the  ulcers  are  situated  opposite  to  each  other  on 
tlie  two  lids,  and  kept  for  a  long  time  in  contact  by  the  eye  being 
bandaged  (Stellwag). 

Before  an  operation  is  attempted  for  the  cure  of  anchyloblepharon, 
the  snrgeon  should  ascertain  whether  or  not  symblepharon  co-exists, 
and  if  so,  what  is  its  extent,  and  whether  it  involves  the  cornea  or  not. 
For  if  the  lid  be  widely  adherent  to  the  cornea,  little  or  no  benefit  will 
aocarae  from  an  operation.  If  a  small  opening  exists  at  the  nasal  side, 
or  if  the  anchyloblepharon  is  but  partial,  a  probe  should  be  passed  in 
nndemeath  the  Hd,  so  as  to  ascertain  whether  any  adhesions  exist 
between  it  and  the  eyeball.  If  the  adhesion  between  the  eyelids  is 
oomplete,  the  best  way  of  determining  this  is  to  pinch  the  upper  eye- 
lid into  a  fold  so  as  to  draw  it  away  from  the  globe,  and  then  to  order 
the  patient  to  move  his  eye  in  diJBTerent  directions,  when  we  can  easily 
estimate  the  freedom  of  the  movements.  We  should  also  examine  what 
perception  of  Hght  the  patient  still  enjoys,  in  order,  if  possible,  to 
aacertain  whether  the  cornea  and  retina  are  healthy  or  not. 

If  the  adhesion  between  the  eyelids  is  not  very  considerable,  con- 
■MrfjTig  perhaps  of  one  or  more  small. bands,  it  should  be  simply  di- 
Tided  dose  to  the  edge  of  the  Ud.  In  order  to  prevent  re-adhesion  of 
the  snrfiaces,  these  should  be  touched  with  collodion  (Haynes  Walton). 
If  the  anchyloblepharon  is  complete,  but  a  small  opening  exists  near 
the  nasal  portion,  a  grooved  director  should  be  passed  in  through  this, 
and  run  behind  the  adhesion,  which  is  to  be  divided  upon  it  with  a 
acalpel.  If  no  opening  exists,  the  operator  should  at  one  point  lift  up 
thelidsfrt)m  the  eyeball  in  a  vertical  fold,  and  divide  the  adhesion  here, 
then  introduce  a  director  through  this  incision,  and  finish  the  operation 
with  its  aid. 


14.— INJURIES  OF  THE  CONJUNCTIVA. 

These  may  be  of  a  mechanical  or  chemical  nature.  The  former 
may  prove  injurious  by  their  contact  with  the  conjunctiva,  setting  up 
irntation  and  inflammation,  or  from  their  wounding  and  lacerating  this 
membrane.  The  foreign  bodies  most  frequently  met  with  on  the  con- 
junctiva are  bits  of  steel,  iron,  glass,  coal,  straw,  dust,  etc.,  which  may 
i«niain  lodged  on  its  sur&ce,  or  become  more  or  less  deeply  embedded 
in  its  structure.     The  presence  of  a  foreign  body  in  the  eye  generally 
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flets  up  at  once  seyere  symptoms  of  ciliary  irritation.  The  eyelids  are 
spasmodically  contracted,  the  ocnlar  conjunctiva  l^eoomes  injected,  and 
a  bright  rosy  zone  appears  ronnd  the  oomea ;  there  is  also  much  pho- 
tophobia, lachrymation,  and  a  feeling  as  of  sand  and  grit  in  the  eye  or 
under  the  upper  lid.  Sometimes,  the  pain  and  ciliary  neuralgia  are  con- 
siderable, and  the  pupil  is  markedly  contracted.  If  the  foreign  body  is 
small,  and  simply  lies  on  the  conjunctiva,  the  movements  of  the  eyelids, 
the  rubbing  of  the  eye  by  the  patient,  and  the  copious  lachrymation  will 
often  suffice  to  extrude  it.  If  the  surgeon  suspects  the  presence  of  a 
foreign  body,  he  must  carefully  and  closely  examine  the  sur&ce  of  tbB 
palpebral  conjunctiva  of  both  lids,  as  well  as  the  ocular  conjunctiva  and 
the  cornea.  The  lower  eyelid  is  to  be  depressed  by  the  fore  and  middle 
finger  so  as  to  bring  its  inner  surface,  and  especially  the  retro-taraal 
fold,  well  into  view,  the  patient  being  at  the  same  time  directed  to 
look  upwards. 

The  upper  lid  is  next  to  be  well  everted,  and  its  lining  membrane 
thoroughly  scanned,  more  particularly  the  retro-tarsal  region,  within 
the  folds  of  which  the  foreign  body  often  lies  hidden,  and  may  easily 
escape  detection.  Gases  are  narrated  in  which  an  undisoovered  fixreign 
body  has  set  up  a  severe  and  obstinate  ophthalmia.  When  found,  the 
foreign  body  should  be  removed  with  the  spud,  which  should  be  in- 
serted beneath  it,  and  gently  lift  it  out.  If  it  has  got  somewhat  em- 
bedded in  the  conjunctiva,  Mr.  Haynes  Walton's  gouge  will  be  found 
very  serviceable.  If  the  foreign  body,  more  especially  shot  or  small 
splinters  of  glass  or  steel,  etc.,  are  buried  in  the  conjunctiva,  their  exact 
situation  should  be  ascertained  by  lightly  passing  the  finger  over  the 
surface  of  the  conjunctiva,  and  they  should  then  be  excised  with  pep- 
haps  a  small  portion  of  the  latter.  Sometimes  impalpable  bits  of 
dust  or  dirt  get  upon  the  conjunctiva  and  set  up  a  good  deal  of  irrita- 
tion. The  lids  being  well  everted,  a  blunt  probe  should  be  passed  over 
their  lining  membrane  and  behind  the  retro-tarsal  fold,  which  will 
sweep  off  any  such  portions.  The  surface  of  the  conjunctiva  should 
then  be  washed  by  a  stream  of  luke-warm  water,  directed  upon  it  from 
a  spongy  or  a  syringe.  If  sand  or  grit  has  got  into  the  eye  it  should 
also  be  washed  away  in  this  manner.  After  the  removal  of  a  foreign 
body  a  little  castor  or  olive-oil  should  be  dropped  into  the  eye,  and  if 
there  has  been  great  irritation  cold  compresses  should  be  applied  to  the 
lids. 

(Themiccd  injuries  may  produce  a  more  or  less  extensive  abramon  of 
the  epithelium,  or  excoriation  of  the  surface  of  the  conjunctiva ;  if  the 
injury  was  severe  or  the  chemical  agent  very  strong,  a  de^  slough  of 
this  membrane  may  occur,  which  in  cicatrizing,  will  cause  a  considerable 
contraction  of  the  neighbouring  tissues.  Plastic  lymph  is  efiused  and 
the  opposite  raw  surfistces  of  the  conjunctiva  become  closely  adherent, 
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injuries  so  frequently  give  rise  to  isjmblepharon  and  an- 
dijlobl^iharon.  Sometimes  deep  and  obstinate  nlcers  are  formed,  the 
sm&ce  of  wliich  beoomes  oovered  ^ith  sprouting  granulations. 

Injuries  from  lime  are  unfortunately  of  very  common  occurrence^ 
mnd  are  veiy  dangerous  in  their  nature,  for  this  agent  is  very  strongly 
initaot,  producing  not  only  destruction  of  the  epithelium  and  the  sur- 
&oe  of  the  conjunctiva,  but  more  or  less  deep  and  extensive  sloughs 
of  this  membrane  and  of  the  cornea.     It  therefore  frequently  destroys 
-tlie  sight,  or  in  more   favourable  cases   gives  rise  to  an  extensive 
^7nblephaix>n.     If  the  patient  is  seen  at  once,  a  weak  solution  of 
▼inegar  and  water  (5j)  to  Jj  of  water),  or  of  dilute  acetic  acid  should  be 
very  freely  injected  under  the  lids ;  this  will  produce  an  innocuous 
acetate  of  lime.     Then  a  few  drops  of  olive  or  castor-oil  should  be 
applied  to  the  eye  so  as  to  lubricate  the  surface  of  the  coiijunctiva, 
and  the  surgeon,  everting  both  lids,  should  proceed  to  remove  every 
particle  of  lime.      This  having  been  done,  the  eye  should  be  well 
washed  by  letting  a  stream  of  luke-warm  water  from  a  sponge  or 
synnge  play  upon  the  surface  of  the  conjunctiva.     A  few  drops  of 
olivapoil  should  be  applied  three  or  four  times  a  day.     The  eschars 
vdiich  form  on  the  conjunctiva  must  be  removed  with  a  pair  of  forceps. 
If  theire  is  much  conjunctivitis  with  a  muco-purulent  discharge,  mild 
astringait  collyria  of  sulphate  of  zinc,  or  nitrate  of  silver  must  be 
employed,  or  the  eye  may  be  frequently  washed  with  a  glycerine  lotion 
(GHyoerin  ^'  ad.  Aq.  dest.  S^j),  a  little  being  allowed  to  flow  into  the 
eye.     But  when  the  sloughs  are  detached,  astringents  should  not  be 
used,  as  they  will  excite  too  much  irritation.     Nor  should  they  be  used 
if  the  eye  is  very  irritable  and  painful,  and  the  cornea  is  affected.     In 
such  cases  soothing  applications  are  indicated,  such  as  the  belladonna- 
lotion,  compound  belladonna-oiutment  rubbed  on  the  forehead,  poppy 
fomentations,  etc. 

Strong  acids,  such  as  the  sulphuric  or  nitric,  produce  extensive 
sloughing  of  the  conjunctiva  and  cornea,  accompanied  by  severe 
symptoms  of  irritation.  Generally,  however,  the  eyelids  suffer  the 
most,  and  the  deep  sloughs  which  may  be  produced,  frequently  give 
rise  to  entropion. 

Afier  an  injury  from  strong  acids,  the  eye  should  be  syringed  out 
with  a  weak  solution  of  carbonate  of  soda  or  potass  (3j  to  ^iv — vi  Aq. 
distill),  in  order  to  neutralize  the  acid.  Afterwards  oHve-oil  is  to  be 
dropped  in. 

15.— TUMOURS  OF  THE  CONJUNCTIVA,  ETC. 

Polypi  are  occasionally  met  with  in  the  conjunctiva,  especially  at  the 
semilunar  fold  or  caruncle.     They  appear  in  the  foim  of  smaU  pink 
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lobolated  eleyations  or  excresoenoes,  and  have  a  distmct  pedicle. 
Although  thej  are  generally  small,  they  may  reach  the  size  of  a  hasel 
nnt,*  and  protrude  between  the  aperture  of  the  lids.  They  may  be 
readily  snipped  off  with  a  pair  of  curved  scissors,  or  a  scalpel,  but  are 
apt  to  bleed  rather  freely.  The  hcemorrhage  may,  however,  be  eaaily 
arrested  by  a  light  touch  with  a  crayon  of  nitrate  of  silver,  which  will, 
moreover,  check  the  tendency  to  a  recurrence  of  the  disease. 

Pi^hgueculcB  might  be  mistaken  by  a  superficial  observer  for  a  slight!  j 
developed  pterygium,  as  it  is  a  small  triangular  elevation,  situated  gene- 
rally close  to  the  edge  of  the  cornea,  towards  which  its  base  is  turned. 
It  occurs  at  the  outer  or  inner  edge  of  the  cornea,  and  is  due  to  an 
hypertrophy  of  the  conjunctival  and  subconjimctival  tissue,  as  well  as 
of  the  epithelial  cells,  but  it  does  not  contain  any  &t,  as  might  have 
been  suspected  from  its  yellow  tint.  It  is  chiefly  met  -with  in  old 
persons,  and  is  due  to  a  chrcmic  irritation  of  the  conjunctiva.  It  gene- 
rally remains  small  and  stationary,  and  produces  no  particular  incon- 
venience or  disfigurement.  Should  it,  however,  increase  in  size,  or  its 
appearance  prove  disagreeable  to  the  patient,  it  may  easily  be  excised. 

Fatty  tumours  are  of  rare  occurrence,  and  are  most  frequently 
observed  on  the  ocular  conjunctiva  at  some  little  distance  frx>m  the 
cornea,  and  between  the  recti  muscles,  more  especially  the  superior  and 
external  rectus  in  the  vicinity  of  the  lachrymal  gland.  They  are  often 
due  to  an  hypertrophy  and  extension  of  the  adipose  tissue  of  the  orbit. 
They  appear  in  the  form  of  smooth,  yellow,  lobulated,  elastic  tumours, 
and  may  reach  a  considerable  size.  They  are  mostly  congenital,  and  do 
not  become  very  noticeable,  or  increase  greatly  in  size  until  a  much  later 
period.  When  they  attain  a  considerable  size  they  may  push  the  eyeball 
aside,  and  by  pressure  impede  the  frmctions  of  the  lachrymal  gland. 

If  the  tumour  is  inconsiderable  in  size,  it  may  be  easily  removed, 
but  care  should  be  taken  to  preserve  the  conjunctiva  as  much  as  possible, 
and  the  incision  should  be  closed  by  a  fine  suture. 

Dermoid  tumours  are  not  of  unfr^uent  occurrence.  They  are 
Bitnated  at  the  Umbns  oonjtmctiv*,  partly  on  the  cornea,  and  partly  on 
the  sclerotic,  are  of  a  pale,  whitish-yellow  colour,  about  one  or  two  lines 
in  diameter,  and  somewhat  raised  above  the  level  of  the  cornea.  The 
surface  of  the  tumour  is  generally  smooth,  but  it  may  be  lobulated,  and 
frx>m  it  one  or  two  short  hairs  may  protrude.  Wardropt  mentions  an 
extraordinary  case  in  which  twelve  very  long  hairs  grew  from  the 
middle  of  the  tumour,  passed  through  between  the  eyelids,  and  hung 
over  the  cheeks;  these  hairs  had  not  appeared  till  the  patient  was 
16  years  of  age,  at  which  time  his  beard  also  began  to  grow.  The 
tumour  is   generally  congenital,   and    almost   completely  stationary, 

•  Ghraefe,  A.  f.  O.  i,  1,  289. 

t  Wardrop'B  "  Morbid  Anatomj  of  the  Human  Eje." 
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increasing  very  slowly  in  size  with  the  growth  of  the  body.  It  may, 
however,  become  developed  later  in  Hfe,  and  augment  considerably  in 
taxe.  The  largest  tnmonr  of  the  kind  that  I  have  met  with  I  saw  in 
Von  Graefe's  cliniqne,  in  1860.  It  extended  over  the  outer  two-thirds 
of  the  cornea,  was  prominent,  lobulated,  and  very  disfiguring,  almost 
hiding  the  cornea.  From  their  close  analogy  to  the  structure  of  the 
skin,  these  tumours  have  been  called  "  dermoid."  They  sometimes, 
however,  appear  to  consist  only  of  elastic,  fibrillar,  connective  tissue, 
rudiments  of  true  skin,  fat,  hairs,  and  sebaceous  follicles.  Marked 
mcrease  in  their  size,  or  recurrence  afler  removal,  appears  to  be  due  to 
an  increase  in  their  fatty  constituents.  They  may  be  readily  excised, 
but  care  must  be  taken  not  to  endeavour  to  remove  them  thoroughly 
from  the  cornea,  as  they  sometimes  extend  deeply  into  its  structure.* 

Warte  are  occasionally  seen  on  the  conjunctiva,  forming  small,  red, 
flesh-coloured  excrescences,  being  met  with  either  singly,  or  in  little 
elnsters.  They  may  occur  on  the  palpebral  or  ocular  conjunctiva,  and 
also  on  the  semi-lunar  fold,  and  bear  a  strong  resemblance  to  the  warts 
upon  the  prepuce.  They  are  generally  accompanied  by  a  certain  degree 
of  conjunctivitis,  and  a  thin  muco-purulent  discharge.  They  should  be 
at  once  snipped  off  with  scissors  before  they  attain  any  size,  or  have 
time  to  spread,  and  if  necessary,  the  cut  portion  should  be  lightly 
touched  with  nitrate  of  silver. 

Cysts  of  the  conjunctiva  may  be  readily  distinguished  by  their  cir- 
cumscribed round  form,  and  their  pink,  translucent  appearance,  the 
transparency  of  their  contents  being  easily  recognised  with  the  oblique 
mumination.  They  may  occur  in  different  portions  of  the  conjunctiva, 
and  vary  in  size  from  a  small  pea  to  that  of  a  hazel  nut,  or  even  exceed 
this.  If  they  extend  into  the  orbit,  and  attain  a  considerable  size,  they 
cause  more  or  less  protrusion  of  the  eyeball.  The  walls  of  the  smaller 
cysts  are  generally  very  thin,  and  only  so  slightly  connected  with  the 
conjunctiva  that  they  may  be  very  readily  removed. 

CygHcerd  have  been  found  several  times  beneath  the  ocular  con- 
junctiva, and  in  one  instance  (Sichel)  beneath  the  palpebral.  There 
is  seen  at  some  part  of  the  ocular  conjunctiva,  near  the  angle  of  the 
eye,  a  transparent,  cyst-like  elevation,  which  is  round,  sharply  defined, 
and  somewhat  moveable,  and  varies  in  size  from  a  pea  to  a  small  bean. 
The  conjunctiva  over  the  cyst,  and  in  its  vicinity,  is  somewhat  hyper- 
emic,  but  if  it  is  sufficiently  thin  and  transparent,  we  may  be  able  to 
distinguish  at  the  outer  wall  of  the  cyst  a  peculiar  yellow  or  greyish- 
white  spot,  which  is  the  head  and  neck  of  the  entozoon,  and  Sichelf 
states  that  this  appearance  is  quite  characteristic. 

*  Tide  Orae&'s  artideB  '<  On  Dermoid  Tumours,"  A.  f.  O.  Tii,  2,  and  zii,  2, 227. 
t  "  looDOgraphie  Ophthalmologique,"  p.  702. 
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Cakcerotjs  tumoubs  are  sometimeB  met  with  as  pnxnary  affec- 
tions, but  far  more  freqnentlj  as  seoondaiy  diseases,  after  cancer  of  the 
lids  or  the  eyeball. 

Epithelial  cancer  does  not  occnr  as  a  primary  disease  in  the  oon- 
jimctiva,  but  generally  extends  firom  the  eyelids.  It  appears  as  a  small, 
smooth,  or  slightly  nodnlated  excrescence  or  button,  at  the  edge  of  the 
cornea,  and  often  bears  a  very  striking  resemblance  to  a  pnstnle  or 
phlyctennla.  It  may,  however,  be  distinguished  from  the  latter  by  the 
absence  of  all  inflammatory  chemosis  and  irritation,  and  arterial  injection, 
only  a  few  dilated  tortnons  veins  converging  towards  the  little  tcunonr, 
together  with  a  slight  serous  infiltration.  Subsequently  the  tumonr 
increases  in  size,  and  assumes  a  redder  tint,  and  its  surface  becomes 
more  nodnlated  (cauliflower  excrescences),  being  covered  by  dry, 
thickened  epithelium ;  or  there  may  be  a  breach  of  surface,  and  a  thin, 
muco-purulent  discharge  exude  frora  the  ulcer.  The  tumonr  may 
invade  the  cornea  to  a  considerable  extent,  but  is  generally  but  slightly 
adherent  to  it,  so  that  it  may  be  nearly  entirely  removed.  It  may, 
however,  produce  a  dense  opacity  of  the  cornea  beyond  the  limits  of 
the  tumour,  or  lead  to  deep  and  extensive  ulceration,  or  even  perforation. 
If  the  tumour  is  stalked,  it  may  be  freely  moveable  upon  the  sur&ce  of 
the  cornea.  lake  all  cancerous  tumours,  it  should  be  removed  at  the 
earliest  possible  period,  and  the  edges  of  the  conjunctival  wound  should 
be  closed  with  fine  sutures,  in  order  that  the  sclerotic  may  not  be 
exposed.  It  is,  however,  very  apt  quickly  to  recur,  when  the  operation 
should  be  repeated  without  loss  of  time.  But  if  the  tumour  has 
invaded  the  cornea  to  a  considerable  extent,  is  intimately  connected  with 
its  tissue,  and  has  greatly  impaired  the  sight,  it  will  be  better  to  ex- 
cise the  eye ;  but  even  this  does  not  always  guard  against  recurrence, 
the  new  growth  springing  from  the  lids,  or  from  the  bottom  of  the  orbit. 
In  such  cases  it  is,  therefore,  always  advisable  to  apply  the  chloride 
of  zinc  paste  to  the  orbit,  after  the  removal  of  the  lids. 

Medullary  cancer  almost  always  extends  to  the  conjunctiva  from  the 
lids  or  from  the  eyeball  itself,  the  cornea  or  sclerotic  giving  way,  and 
the  tumour  sprouting  forth  and  veiy  rapidly  spreading  thence  into  the 
neighbouring  tissues. 

Mdcmotic  cancer  appears  in  the  form  of  a  small  darkish-red  or 
brownish-black  spot  or  tumour  in  the  subconjunctival  tissue  near  tha 
cornea,  or  at  the  semilunar  fold  or  caruncle.  As  it  increases  in  size  it 
may  implicate  the  lids,  extending  beneath  them  and  giving  rise  to  more 
or  less  extensive  adhesions.  The  tumour  may  remain  stationary  for  a  long 
period  and  then  rapidly  increase,  and  it  is  very  prone  quickly  to  recur 
after  removal.  It  must  be,  however,  remembered  that  many  of  the 
little  black  tumours  which  are  often  erroneously  called  melanotic  cancer, 
are  only  sarcoma. 
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Syphilitic  tUeers*  are  sometimeB  met  with  on  the  conjimctiya,  being 
almost  always  aitnated  at  the  edge  of  the  lid,  and  they  bear  a  strong 
Lblance  to  a  chancre  upon  the  prepuce ;  in  very  rare  instances  they 
kj  occur  at  the  edge  of  the  oomea.t  We  shall  enter  more  fnlly  into 
tbeir  description  when  speaking  of  the  syphilitic  nlcers  of  the  eyelids. 

N'wvi  sometimes  extend  from  the  external  portion  of  the  eyelid  to  the 
palpebral  or  even  ocolar  conjimctiTa,  and  may  reach  a  very  considerable 
aiae  if  they  are  not  treated  at  an  early  period.  They  may,  however, 
oocnr  primarily  on  the  conjunctiva  or  the  send-lonar  fold,  and  should 
198  removed  as  early  as  possible. 

LHhians  is  a  term  applied  to  a  hardening  or  calcification  of  the 

secretion  of  the  conjunctival  glands,  more  especially  the  Meibomian 

glands.     The  affection  appears  in  the  form  of  white  round  concretions 

of  the  sise  of  a  pin's  head,  which  may,  however,  attain  a  much  larger 

sise  on  the  inner  surface  of  the  coi\junctiva.     They  occur  either  singly, 

being  scattered  about  over  the  surface  of  the  lid,  or  they  may  appear 

arranged  in  single  file  along  the  tract  of  the  ducts  leading  from  the 

gland.     The  latter  is,  however,  much  more  rare.     On  account  of  the 

loughness  which  they  produce  on  the  lid,  considerable  irritation  and 

even  a  oertain  degree  of  conjunctivitis  may  be  set  up.     The  little 

cakali  are  easily  removed  by  incising  the  conjunctiva  over  them,  and 

Ufting  them  out  with  the  point  of  a  cataract  needle,  or  a  grooved 

wpahila.     Sometimes  the  concretion  is  soft  and  semi-transparent,  and 

^peaars  at  the  opening  of  the  duct,  whence  it  may  be  readily  pressed  out. 

The  secretions  of  the  caruncle  also  sometimes  undergo  cretification ; 

chalky  deposits  are  likewise  met  with  in  the  caruncle,  often  giving  rise 

to  irritation  and  swelling. 

HoBnuyrrhage  into  the  conjunctiva  is  generally  produced  by  blows  or 

fikOs  upon  the  eye  or  face,  or  by  severe  straining  as  in  coughing,  sneezing, 

eta,  which  cause  a  rupture  of  some  of  the  minute  blood-vessels  of  the 

conjunctiva.     Such  ecchymoses  are  also  often  met  with  in  the  course  of 

inflanmiations  of  the  conjunctiva,  or  in  persons  suffering  from  scurvy. 

In  other  cases  they  occur  spontaneously  without  any  apparent  cause ;  I 

have*  met  with  several  instances  of  this  kind  in  which  the  ecchymosis 

had  come  on  during  the  night.     But  the  effusion  of  blood  may  not  be 

due  to  a  rupture  of  any  of  the  conjunctival  blood-vessels,  but  have 

gradually  made  its  way  forwards  from  the  orbit  beneath  the  conjunctiva. 

Thus  a  blow  upon  the  skull  may,  by  a  contre-coup,  produce  a  fracture 

of  some  portion  of  the  walls  of  the  orbit,  this  is  followed  by  more  or 

less  severe  hsemorrhage,  and  the  e£^sed  blood  may  make  its  way 

forwards  beneath  the  conjunctiva.     The  ecchymosis  does  not,  however, 

in  such  cases   apx>ear  directly  after   the   accident,   but   only  at    an 

interval  of  several  hours. 

•  '*  British  Med.  Journal^'  March  18, 1865.  f  Wecker,  i,  177. 
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The  ecch jmoses  are  generally  situated  on  €ke  ocular  portion  of  tlie 
conjunctiva  in  the  yicinitj  of  the  cornea,  or  in  the  retro-tarsal  folcL 
The  effusion  mostly  gives  rise  to  uniformly  red  patches,  which  yary  in 
siase  and  number,  but  it  may  be  so  considerable  that  it  extends  round  tlie 
whole  cornea. 

The  treatment  should  consist  chiefly  in  the  application  of  stimulatm^ 
lotions,  e.g.,  Tr.  Amic  5i<}  Aq  dist.  Jiv.,  to  be  applied  to  the  eye,  or  a 
compress  moistened  with  this  lotion  should  be  firmly  tied  over  the  eye  ; 
indeed  a  firm  compress  bandage  accelerates  the  absorption  of  blood, 
more  than  any  other  remedy. 

(Edema  of  the  conjunctiva  is  met  with  very  frequently  in  the  course 
of  many  inflammations  of  the  conjunctiva  and  inner  tunics  of  the  eye, 
but  it  may  occur  also  spontaneously,  more  especially  in  elderly,  feeble 
persons  afiected  perhaps  with  disease  of  the  kidney.  The  treatment 
should  consist  in  the  application  of  a  firm  bandage,  and  the  use  of  mild 
astringent  collyria.  A  few  superficial  incisions  may  be  made  in  the 
chemosis  with  a  pair  of  curved  scissors.  The  health  of  the  patient  should 
be  at  the  same  time  attended  to. 

Subconjunctival  emphysema  is  caused  by  fracture  of  the  nasal  parietes 
which  admits  the  air  into  the  subconjunctival  tissue,  or  by  a  rupture  in. 
the  lachrymal  sac ;  when  the  air  is  also  admitted  beneath  the  conjunc- 
tiva, if  the  nose  is  blown.  The  nature  of  the  affection  may  be 
recog^nised  by  the  peculiar  crackling  which  is  heard  when  the  swelling 
is  pressed  with  the  finger ;  firm  pressure  will  cause  it  to  disappear.  A 
bandage  should  be  applied,  and  if  necessary  the  swelling  may  be  pricked 
with  a  needle  and  the  air  allowed  to  escape. 


Chapter  II. 
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1.— PANNUS. 


This  affection  is  charactensed  by  a  snperficial  vascular  opacity  of  the 
oomea,  occupying  more  or  less  of  its  expanse.     The  opacity  generally 
commences  at  the  periphery,  and  gradually  extends  towards  the  centre, 
bat  the  reverse  may  also  occur.     It  is  dae  to  the  formation  of  a  neo- 
plastic layer  of  cells  beneath  the  epithelium,  and  also  perhaps  in  the 
saperficial  layers  of  the  cornea  just  beneath  the  anterior  elastic  lamina 
(membrane  of  Bowman).     These  neo-plastic  cells  show  a  tendency  to 
become  developed  into  connective  tissue   (Wedl),   and  blood-vessels 
appear  amongst  them.     The  blood-vessels  are  situated  beneath  the 
epithelium,  and  also  somewhat  deeper,  beneath  the  anterior  elastic 
lamina.     On  closer  examination,  they  will  be  found  to  consist  of  two 
•eta.     The  one  is  a  direct  continuation  of  the  conjunctival  vessels,  and  is 
ahnost  entirely  venous.     It  forms  a  large-meshed,  tortuous  network  of 
veeaelB,  covering  a  considerable  portion,  or  perhaps  even  the  whole  of 
the  oomeay  which  is  seen  to  be  opaque  and  hazy  between  the  meshes. 
The  other  vessels,  which  are  chiefly  arterial,  are  straight  and  parallel, 
and  lie  beneath  those  from  the  conjunctiva.     They  proceed  from  the 
anastomosis  between  the  conjunctival  and  subconjunctival  vessels,  at 
the  Hmbus  conjunctive,  where  it  forms  a  bright  rosy  zone.     If  the  vas- 
eularity  is  considerable,  these  parallel  vessels  are  very  numerous,  and 
give  a  very  red  appearance  to  the  edg^  of  the  cornea,  which  is  often 
a]so  somewhat  swollen.    When  the  cornea  is  extremely  vascular  and 
opaque,  so  that  it  assumes  a  very  red  or  even  fleshy  appearance,  the 
disease  is  termed  ^*pannu8  crastus"  whereas  if  the  blood-vessels  are 
few  and  scattered,  and  the  cloudiness  inconsiderable,  it  is  called  "pawnus 

In  the  acute  form  of  the  disease,  there  is  often  considerable  photo- 
j^bia,  lachrymation,  and  ciliary  neuralgia,  accompanied  by  marked 
conjunctival  and  subconjunctival  injection.     But  if  the  affection  runs  a 


90  DISEASES  OF  THE  CORNEA. 

very  protracted  and  chronic  course,  the  irritability  of  the  eye  is 
generally  bat  slight,  except  if  acute  exacerbations  occur.  The  surface 
of  the  cornea  gradually  becomes  more  opaque,  rough,  and  irregular, 
and  its  epithelial  layer  hypertrophied  and  thickened,  so  that  the 
cornea  may  finally  assume  almost  a  cuticular  appearance.  Or  the  epi- 
thelium may  be  shed  at  different  points,  giving  rise  to  superficial  facets 
and  irregularities.  But  the  loss  of  substance  may  extend  much  deeper, 
and  extensive  ulcers  be  formed,  which  may  even  lead  to  perforation  of 
the  cornea,  and  subsequently  to  anterior  synechia,  staphyloma,  etc. 
After  the  pannus  has  existed  for  some  time,  the  cornea  is  apt  to  become 
somewhat  thiimed,  and  yielding  gradually  to  the  intra-ocular  pressure, 
lose  its  normal  curvature,  and  become  bulged  forward.  This  fact  is  of 
great  practical  importance,  for  even  although  the  cornea  should  here- 
after regain  much  of  its  transparency,  this  faultiness  in  its  curvature 
will  produce  considerable  deterioration  of  vision. 

Amongst  the  causes  which  may  produce  pannus,  granular  ophthal- 
mia is  by  far  the  most  frequent ;  in  &ct,  in  the  vast  majority  of  those 
cases  in  which  the  opacity  is  confined  to  the  upper  half  of  the  cornea,  it 
is  due  to  granular  lids.  When  speaking  of  granular  ophthahnia^  I 
mentioned  that  pannus  might  be  produced  by  the  firiction  of  the 
roughened  surface  of  the  lid  on  the  cornea,  or  by  a  direct  extension  of 
the  granulations  on  to  the  ocular  conjunctiva,  and  from  thence  on  to  the 
cornea.  In  the  latter  case,  small  grey  or  yellow  infiltrations  appear 
near  the  margin  of  the  cornea,  and  if  the  attack  be  acute,  may  even 
extend  over  the  whole  of  the  cornea.  Between  these  infiltrations  blood- 
vessels are  seen  to  be  passing. 

Phlyctenular  or  purulent  ophthalmia  may  also  give  rise  to  pannus. 
In  the  former  case,  the  opacity  and  vascularity  are  not  considerable  in 
extent,  and  the  affection  is  chiefly  characterised  by  the  appearance  of 
scattered  phlyctenukd,  or  small  infiltrations  on  the  surface  of  the 
cornea. 

The  disease  may  also  be  produced  by  the  constant  Motion  and  irri- 
tation of  the  cornea,  caused  by  inverted  eyelashes,  with  or  without 
entropion,  by  cretification  of  the  Meibomian  glands  (chalazion),  by  the 
desiccation  and  exposure  of  the  cornea  to  external  irritants,  as  in  cases 
of  lagophthalmus.  e*;..  In  such  caaes  the  disease  n.ay  be  tenned 
''  traumatic  pannus."  In  the  chronic  foim,  pannus  may  exist  for  many 
years  without  undergoing  any  particular  change,  except  perhaps  thinning 
and  prominence  of  the  cornea.  Inflammatory  exacerbations  may,  how- 
ever, occur  again  and  again,  and  each  time  leave  the  sight  and  the 
opacity  of  the  cornea  in  a  worse  condition. 

The  prognosis  is  favourable  in  proportion  as  the  panmis  is  incon- 
siderable and  of  recent  origin,  and  the  cause  remediable.  In  very 
chronic  cases,  especially  of  the  pannus  crassus,  the  disease,  even  if 
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evaatnaUy  cured,  generally  leayes  behind  it  extensire  and  dense  opaci- 
tiee.  If  there  is  a  central  lencoma,  or  if  iritis  has  occurred  dnring  the 
progress  of  the  disease,  and  the  pnpil  is  closed,  it  will  be  necessary  to 
perform  iridectomy. 

The  tzvatment  to  be  adopted  mnst  depend  npon  the  canse,  for  if  the 
latter  can  be  cared,  the  paamns  will  also  disappear.  As  I  have  ab*eady 
in  the  article  npon  gpranolar  ophthalmia  entered  very  folly  into  the 
mode  of  treating  pannns  produced  by  that  disease,  I  need  not  recnr 
to  thu  sakject.  In  cases  of  tranmatic  pannns,  onr  efforts  must  be 
at  OBoe  directed  to  the  removal  of  the  canse,  e.^.,  the  entropion, 
inverted  lashes,  chalainon,  6tc.  The  opacity  of  the  cornea  which  may 
remain  after  the  disappearance  of  the  original  disease,  mnst  be  treated 
by  mild  local  irritants,  amongst  which  may  be  especially  recommended 
insaflBation  of  calomel,  the  application  of  the  red  or  yellow  precipitate 
ointment,  yinnm  opii,  oil  of  turpentine,  snlphate  of  copper,  etc.  These 
applications  hasten  the  absorption  of  the  morbid  products,  by  pro- 
dncing  a  temporary  inflammatory  congestion  of  the  blood-vessels. 


2.— PHLTCTENULAB  CORNEITIS  (HERPES  CORNER). 

This  disease  often  accompanies  phlyctenular  ophthalmia.  In  fact 
ibe  two  affections  are  alike  in  character,  and  demand  a  very  similar 
mode  of  treatment. 

Aa  in  phlyctenular  ophthalmia,  the  appearance  of  the  vesicles  on  the 
eomea  is  generally  preceded  by  a  sensation  of  heat  and  itching  in  the 
eyelida,  which  is  soon  foUowed  by  conjunctival  and  sub-conjunctival 
injection,  photophobia,  lachrymation,  and  ciliaiy  neuralgia.  The  latter, 
which  is  often  but  slight  when  the  affection  is  confined  to  the  conjunc- 
tiTa,  is  frequently  very  severe  in  herpes  comeee.  The  same  is  the  case 
with  the  photophobia,  which  is  often  most  intense  and  persistent.  The 
diaracteristic  little  phlyctenulaa  soon  make  their  appearance  on  the 
tar&ce  of  the  cornea.  Their  number  and  mode  of  distribution  vary 
greatly.  Sometimes,  there  are  but  one  or  two  near  the  margin  of  the 
eomea,  in  other  cases  they  are  more  numerous,  and  are  either  scattered 
freely  over  the  snr&ce  of  the  cornea,  or  are  chiefly  confined  to  one  part. 
Or  again,  they  may  be  ranged  along  its  edge  in  single  file,  surrounding 
a  more  or  less  considerable  portion  of  the  cornea  like  a  string  of  beads. 
If  the  phlyctennlfB  are  numerous,  and  extend  over  a  considerable  expanse 
of  the  oomea  (pannns  scrofulosus),  the  vascularity  is  general,  and  the 
cornea  is  snrroimded  by  a  bright,  rosy  zone  of  vessels ;  whereas,  if  the 
pQStnles  are  confined  to  one  portion  of  the  cornea,  the  injection  is 
generally  also  partial.  Sometimes,  the  phlyctenulsa  are  very  superficial, 
and  appear  in  the  form  of  small,  transparent  vesicles  or  blisters,  whose 
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epithelial  covering  is  soon  shed,  leaving  a  small  excoriation,  which  may 
easily  escape  detection,  and  lead  to  an  erroneous  diagnosis  and  mode  of 
treatment.  Qenerallj,  however,  the  phljctennla  is  more  apparent,  aad 
is  inlbedded  in  the  cornea,  its  snmmit  rising  slightly  above  the 
snrface.  It  appears  in  the  form  of  a  small,  circnmscribed,  grej  infiltra* 
tion,  snrronnded  by  a  zone  of  slightly  opaque  and  swollen  cornea,  the 
latter  being  especially  the  case  if  several  phlyctennlas  are  situated  close 
together.  At  its  apex  a  little  transparent  vesicle  often  forms,  which 
bursts  and  leaves  an  excoriated  surface,  the  bottom  of  which  is  opaque,  and 
of  a  grey  or  greyish-yellow  colour.  This  excoriation  may  gradually  extend 
somewhat  in  circumference  aud  depth,  and  assume  the  character  of  a 
small  ulcer.  This  is  especially  apt  to  occur  if  the  phlyctenula  is  situated 
near  the  centre  of  the  cornea,  and  the  affection  has  been  injudiciously 
treated  by  strong  astringents.  J£  no  transparent  vesicle  forms  at  the 
apex  of  the  phlyctenula,  this  becomes  somewhat  more  opaque  and  infil- 
trated, and  then,  losing  its  epithelial  covering,  becomes  changed  into 
a  superficial  yellowish  grey  ulcer.  These  ulcers  generally  run  a  very 
favourable  course  if  they  are  judiciously  treated,  and  show  little  or  no 
tendency  to  extend  much  either  in  circumference  or  depth.  The  ulcer 
becomes  covered  by  a  layer  of  epithelium,  and  gradually  fills  up,  and  the 
cornea  regains  more  or  less  of  its  transparency.  But  if  the  infiltrations 
are  situated  very  close  to  each  other,  two  or  three  may  coalesce,  and 
thus  give  rise  to  one  extensive  ulcer,  which  may  increase  in  depth,  and 
even  lead  to  perforation.  This  may  also  occur  if  the  infiltrations  are 
situated  somewhat  deeply  in  the  cornea,  and  if  strong  local  irritants 
(nitrate  of  silver,  sulphate  of  copper,  etc.)  are  employed  In  the 
majority  of  cases  there  is  no  fear  of  this  complication,  for  under  judi- 
cious treatment  the  excoriations  or  little  ulcers  soon  fill  up,  the  corneal 
substance  is  regenerated,  and  perhaps  no  opacity  is  finally  left.  In  other 
cases  the  result  is  not  so  favourable,  for  a  more  or  lees  dense  opacity  may 
remain  behind. 

There  is  a  great  tendency  to  relapses.  Just  as  the  symptoms  of  irri- 
tation and  vascularity  are  subsiding,  iihe  phlyctenulsB  disappearing,  and 
the  disease  seems  to  be  almost  cured,  all  the  acute  symptoms  of  irri- 
tation  return,  a  fresh  crop  of  p,stT;ies  makes  its  ap^ce.  and  . 
severe  relapse  takes  place.  This  may  occur  again  and  again,  and  the 
affection  gradually  assume  a  chronic  character ;  vessels  are  developed 
upon  the  cornea,  which  run  towards  the  infiltration,  and  this  condition 
might  be  mistaken  by  a  superficial  observer  for  that  of  fascicular 
comeitis.  On  closer  examination  it  will,  however,  be  seen  that  the 
blood-vessels  are  few  in  number,  and  more  scattered,  do  not  rise  pro- 
minently above  the  surface  of  the  cornea,  and  do  not  push  along  the 
infiltration  before  them,  but  rather  stop  short  of  it.  When  numerous 
phlyctenulfld  are  crowded  together  on  the  cornea,  and  interspersed  with 


PHLYCTENULAB  CORNETTIS  (HERPES  CORNEiE).       93 

Uood-Tessels,  it  is  often  termed  herpetic  or  scrofiilonfl  pannns,  more 
espedall  J  if  they  are  situated  in  the  upper  half  of  the  cornea. 

The  causes  which  may  produce  this  affection  are  the  same  as  those 
which  g^ve  rise  to  phlyctenular  ophthalmia,  and  it  also  occurs  most  £re- 
qpently  amongst  children  and  young  persons  of  a  weakly,  scrofulous 
constitution,  and  nervous,  excitable  temperament. 

The  treatment  should  also  he  similar  to  that  which  was  recom- 
mended for  phlyctenular  ophthalmia.  I  must  here  lay  the  greatest  stress 
upon  the  necessity  of  avoiding  the  use  of  caustics,  more  especially  the 
mtratc  of  silyer,  for  this  greatly  increases  the  irritability  of  the  eye, 
aggravates  the  character  of  the  disease,  and  augments  any  tendency  to 
necrosis  and  breaking  down  of  the  corneal  tissue.  It  may  also  cause 
the  inflammation  to  extend  to  the  iris  and  ciliary  body.  Indeed  it  may 
be  laid  down  as  a  rule,  that  in  all  affections  of  the  cornea,  except  those 
of  a  very  chronic  character,  the  use  of  caustics  should  be  most  strictly 
ayoided.  In  phlyctenular  comeitis  our  chief  endeavour  must  be  to 
diTninish  the  great  irritability  of  the  eye,  to  prevent  the  extension  of 
tibe  phlyctenulflB  or  ulcers,  and  to  facilitate  and  assist  the  regeneration 
of  the  corneal  tissue.  The  agent  which  we  shall  find  of  the  greatest 
service  for  these  purposes  is  atropine.  Indeed  this  remedy  is  invaluable 
in  the  treatment  of  affections  of  the  cornea  and  iris.  It  exerts  a  bene- 
ficial influence  upon  the  cornea,  by  acting  as  a  local  ansBsthetic  during 
its  passage  through  the  cornea  into  the  aqueous  humour,  thus  greatly 
<«Tnmi«}iiTig  the  irritability  of  the  cornea  and  of  the  ciliary  nerves. 
This  is  often  witnessed  when  a  drop  of  atropine  is  applied  to  an  eye 
affected  with  acute  comeitis,  accompanied  by  intense  symptoms  of  irri- 
tatioQ ;  for  if  such  an  eye  is  examined  half-an-hour  after  the  applica- 
tion of  the  atropine,  we  find  a  very  marked  diminution  in  all  these 
symptoms ;  the  patient  expressing  himself  greatly  relieved.  The  atro- 
pine also  acts  by  decreasing  the  intra-ocular  tension,  and  thus  relieving 
the  oomea  of  a  certain  degree  of  pressure;  hence  its  nutrition  and 
the  regeneration  of  its  substance  are  greatly  facilitated.  This  diminu- 
tion in  the  intra-ocular  tension  is  of  special  advantage  in  deep  ulcers  of 
the  cornea,  as  will  be  readily  understood  when  we  remember  that  the 
thinnest  portion  of  the  cornea  (the  bottom  of  the  ulcer)  has  to  sustain 
the  same  degree  of  intra-ocular  pressure  as  the  healthy  part.*     The 

*  I  must,  howoTeri  strongly  insist  upon  the  absolute  necessity  of  the  solution  of 
ttropme  being  quite  pure,  and  perfectly  free  from  any  admixture  of  strong  add  or 
^Hrits  of  wine.  A  few  drops  of  strong  sulphuric  add  are  sometimes  added  by 
chemists  when  the  sulphate  of  atropine  is  not  quite  neutrali  and  therefore  imper- 
leetly  scdnble.  I  have  met  with  several  instances  in  which  a  pure  solution  of  atro- 
pine prored  of  the  greatest  benefit  in  allaying  the  irritability  of  the  eye  and  in 
alienating  the  inflammation,  and  in  which  a  fresh  supply  of  atropine  (made  up 
sfter  the  same  prescription,  but  obtained  from  a  different  chemist)  has  at  once  set  up 
serere  iiritation  of  the  eye,  accompanied  by  considerable  pain,  redness,  lachryma- 
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solution  of  atropine  (gr.  ij.  ad  |j  of  water)  should  be  applied  to  the  eye 
three  or  four  times  a  day.  If  it  should,  after  a  tune,  be  found  rather  to 
increase  than  alleviate  the  irritation,  a  coUyrium  of  belladonna  must  be 
substituted.  If  it  has  abready  produced  considerable  irritation  of  the 
conjunctiva,  and  a  crop  of  vesicular  granulations,  an  astringent  oolly- 
rium  of  alum,  borax,  or  nitrate  of  silver  (gr.  j.  ad  ^')  should  be 
emplc^ed.  The  compound  belladonna  is  to  be  rubbed  on  the  forehead 
three  or  four  times  daily,  until  a  slight  papular  eruption  is  produced. 
If  there  is  much  pain  in  and  around  the  eye,  and  more  especiaUy  if  the 
latter  is  very  painful  to  the  touch,  much  relief  is  often  experienced  from 
the  application  of  two  or  three  leeches  to  the  temple,  or  a  blister  may 
be  applied  behind  the  ear.  If,  together  with  the  photophobia  and  lachry- 
mation,  the  temperature  of  the  lid  is  much  increased,  I  have  often 
found  very  marked  benefit  from  the  periodical  application  of  cold  com- 
presses. These  are  to  be  applied  three  or  four  times  a  day,  for  a  space 
of  20  or  80  minutes,  and  are  to  be  changed  every  two  or  three  minutes, 
as  soon  as  they  get  the  least  warm.  The  photophobia  is  often,  however, 
very  obstinate  and  intractable.  When  it  is  chiefly  due  to  an  abrasion 
of  the  epithelium  and  exposure  of  the  corneal  nerves,  a  compress  band- 
age should  be  applied.  But  sometimes  it  resists  all  remedies,  and  a 
severe  spasm  of  the  lids  (blepharospasm)  remains  even  after  the  affection 
of  the  cornea  is  cured.  In  such  cases  the  diflerent  remedies  which  I 
have  mentioned  in  the  article  on  phlyctenular  ophthalmia,  should  be 
tried,  viz.,  subcutaneous  injection  of  morphia,  immersion  of  the  Bace  in 
cold  water,  and  if  all  these  fail,  and  the  spasm  is  arrested  by  pressure 
upon  the  supra-orbital  nerve,  we  must  have  recourse  to  a  division  of  this 
nerve.  I  have  often  found  that  a  prolonged  stay  at  the  sea-side,  togethor 
with  sea-bathing,  tonics,  a  generous  diet,  and  plenty  of  out-of-door 
exercise,  will  cure  cases  of  photophobia,  which  have  obstinately  resisted 
all  other  remedies. 

tion,  etc.,  but  these  symptonui  soon  disappeared  again  on  the  use  of  a  pwr9  solalioii 
of  atropine.  On  examination,  the  impure  solution  was  found  to  contain  a  small 
quantity  of  strong  sulphuric  acid.  Such  cases  as  this  completely  disproTC  the 
theory  that  a  small  quantity  of  strong  acid  or  of  alcohol  can  hare  no  prejudicial 
effect  upon  the  eye,  CTcn  although  there  may  be  much  ciliary  irritation  and  a  severe 
inflammation  of  the  cornea  or  iris.  I  must  state,  howerer,  that  we  occasionally 
meet  with  exceptional  cases,  in  which  there  exists  a  peculiar  idiosynccaay  whieh 
renders  the  patient  most  intolerant  of  the  use  of  even  a  weak  and  perfectly  pure 
solution  of  atropine.  I  have  seen  instances  in  whidi  a  drop  of «  weak  and  quite  pure 
solution  of  atropine  has  produced  great  irritation  and  pain,  or  even  an  eiysipdatous 
condition  of  the  eyelids  and  cheek  aocompanied  by  redness  and  dhemotic  swelUng  of 
the  conjnnctiTa.  This  is,  howeyer,  a  very  exceptional  ooounence,  and  bears  not  the 
least  analogy  to  those  cases  in  which  the  irritation  is  caused  by  the  impurity  of  the 
atropine,  for  in  such  cases  a  pure  solution  of  atropine  is  not  only  well  bcvne,  but 
greatly  alleviates  the  ciliary  irritation  and  the  inflammatoiy  symptoms.  Mr.  Lawson 
also  mentions  some  interesting  instances  of  this  peculiar  idiosyncrasy,  in  a  p^>er  in 
the  "  B.  L.  O.  H.  Beporto,"  yi,  119. 
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Small  doaes  of  tartar  emetic  sometimes  prove  useful  in  alleviatiiig 
the  pfaoto{^obia  and  ciliary  irritation  during  tlie  acute  stage  of  the 
diseaBft.     But  this  remedy  should  not  be  persisted  in  if  it  does  not 
prodnoe  any  benefit  in  the  course  of  a  few  days,  as  its  prolonged  use  is 
apt  to  ireaken  and  debilitate   the  patient.     Arsenic  has  also   been 
stitmgly  recommended  in  thi^  form  of  comeitis  on  the  supposition  of 
its  nmilarity  to  ecaema.     This  remedy  often  proves  very  serviceable, 
cspecmlly  if  the  coraeitis  is  accompanied  by  an  eczematous  eruption  of 
the  forehead  and  &ce.     In  the  latter  case  the  lotion  of  acetate  of  lead 
and  giyoenne  (p.  67)  should  be  applied  to  the  face.     The  patient's 
general  health  should  be  attended  to,  and  if  he  is  of  a  weakly  and 
acroluloua  habit,  tonics,  cod-liver  oil,  and  a  nutritious  and  generous 
diet,  together  with  the  use  of  ale  and  wine,  should  be  prescribed.     The 
bowels  should  be  kept  well  regulated,  and  specied  attention  should  be 
paid  to  the  free  action  of  the  skin,  as  this  exerts  a  marked  influence  upon 
the  symptoms  of  ciliary  irritation,  especially  the  photophobia.    When 
the  acote  symptoms  have  subsided,  we  must  have  recourse  to  the  in- 
sufflation of  calomel,  and  if  this  is  well  borne  the  yellow  oxide  of  mer- 
cury ointment  (gr.  iv — ^viii,  ad  adip  Jj)  should  be  applied ;  this  will  not 
only  hasten  the  absorption  of  any  remaining  opacity,  but  check  the 
tendency  to  relapses.     In  chronic  and  very  obstinate  cases,  especially 
if  they  are  accompanied  by  much  vascularity  of  the  cornea^  great 
benefit  is  often  experienced  from  a  seton. 

In  rare  instances  we  meet  with  a  peculiar  fonnation  of  transparent 
Tesidee  upon  the  surface  of  the  cornea,  which  are  produced  by  slight 
elevationa  of  the  epithelial  layer  and  the  anterior  elastic  lamiTia  from 
the  sorlaoe  of  the  cornea  proper.  The  appearance  presented  by  these 
little  blisters  is  very  characteristic,  and  is  generally  accompanied  by 
very  severe  symptoms  of  irritation,  especially  photophobia  and  lachiy- 
mation.  These  symptoms  subside  when  the  vesicles  burst,  but  a  fresh  crop 
of  the  latter  is  generally  formed  every  three  or  four  days.  In  a  case  men- 
tioned by  Mooren  the  disease  assumed  the  character  of  a  regular  tertian 
type,  and  was  cured  by  the  energetic  use  of  quinine ;  indeed  this 
rSDiedy,  combined  perhaps  with  steel,  should  be  given  in  ail  oases ; 
atropine  and  a  compress  bandage  being  applied  to  the  eye. 


3.— FASCICnLAR  COBNEITIS. 

This  peculiar  form  of  comeitis,  which  is  very  common  in  Germany, 
is  extremely  rare  in  England,  for  whilst  I  saw  many  instances  of  it  in 
Berlin,  I  only  remember  having  met  with  four  pure  oases  in  England 
during  the  last  eight  years. 
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The  symptoms  of  this  affection  are  yerj  characteristic  and  easily 
recognised.  The  attack  is  generall j  nshered  in  by  considerable  photo- 
phobia, lachrymation,  and  ciliary  nenralgia.  On  examining  the  eye, 
the  ocnlar  conjunctiva  is  fonnd  to  be  injected,  and  there  is  also  seen  a 
bright  rosy  zone  of  snbconjnnctiyal  vessels  aronnd  the  cornea.  Near 
the  edge  of  the  latter,  may  perhaps  be  noticed  at  one  spot  a  few  small 
phlyctennlea,  and  the  limbns  conjnnctivflB  is  at  this  point  also  somewhat 
swollen.  The  parallel  subconjunctival  vessels  are  seen  at  this  spot  to 
pass  on  to  the  cornea  and  extend  more  or  less  on  to  its  surface,  forming 
a  narrow  bundle  or  leash  of  vessels  (hence  the  term  "  fascicxdar  "  cor- 
neitis),  which  lies  in  a  somewhat  swollen  and  elevated  portion  of  the 
cornea.  This  fasciculus  of  vessels  consists  both  of  veins  and  arteries ; 
at  its  apex,  and  rising  somewhat  above  the  level  of  the  vessels,  is  noticed 
a  small,  crescentic,  yellowish-grey  infiltration,  surrounded  by  a  some- 
what opaque  and  swollen  portion  of  cornea.  As  the  disease  progresses, 
the  infiltration  is  gradually  pushed  further  and  fnrther  on  to  the  cornea 
in  front  of  the  vessels ;  its  epithelial  covering  is  shed,  it  assumes  a 
yellowish  tint  and  becomes  changed  into  a  small  superficial  ulcer.  In 
some  instances  the  original  leash  of  vessels  may  bifurcate,  so  that  it 
assumes  a  Y  shape,  having  a  separate  infiltration  at  each  apex.  The 
disease  may  extend  far  on  to  the  cornea,  and  prove  dangerous  from  its 
leaving  a  dense  opacity  in  the  centre  of  the  cornea  just  over  the  pupil,  but 
the  ulcer  generally  remains  superficial,  and  does  not  extend  very  deeply 
into  the  cornea  or  lead  to  perforation.  During  the  progressive  stage,  the 
symptoms  of  irritation  are  very  marked  and  obstinate.  When  the  disease 
has  reached  its  acme,  it  generally  remains  stationary  for  some  little  time 
(perhaps  even  several  weeks)  and  then  gradually  diminishes  in  intensity 
and  slowly  retrogrades,  the  symptoms  of  irritation  rapidly  disappearing. 
The  time  whidi  elapses  during  these  several  stages,  will  depend  upon 
the  size  of  the  fasciculus  of  vessels  and  of  the  infiltration.  The  vas- 
cularity gradually  diminishes,  the  ulcer  is  again  covered  by  a  layer  of 
epithelium  and  begins  to  fill  up  from  the  periphery  towards  the  centre ; 
the  corneal  tissue  is  more  or  less  regenerated,  and  after  a  time  but 
little  opacity  may  be  left. 

This  disease  is  generally  due  to  the  same  causes  as  phlyct^ular 
ophthalmia,  and  is  most  frequently  met  with  in  weakly  and  scrofrdoua 
persons,  and  in  them  it  is  very  apt  to  run  a  most  protracted  course. 

J£  the  symptoms  of  irritation  are  very  acute  only  soothing  reme- 
dies should  be  applied.  Atropine  should  be  dropped  into  the  eye, 
the  compound  belladonna  ointment  should  be  rubbed  in  over  the  fore- 
head, a  blister  should  be  appHed  behind  the  ear,  and  a  leech  or  two 
to  the  temple  if  the  eye  is  very  painful  to  the  touch.  K  the  vas- 
cularity is  very  marked  and  the  case  severe,  benefit  is  often  derived 
from  dividing  the  bundle  of  vessels  close  to  the  cornea  either  with  a 
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small  scalpel  or  a  pair  of  cnryed  scissors ;  after  this  has  been  done,  the 
blood-vessels  on  i^e  cornea  and  the  infiltration  are  fonnd  to  shrink  and 
diTninish  in  size.  When  the  acnte  symptoms  of  irritation  have  con- 
siderablj  subsided,  the  insufflation  of  calomel  should  be  at  once  com- 
menced, or  the  yellow  oxide  of  mercury  ointment  (gr.  ij — viii  ad  ^) 
should  be  applied.  Both  these  remedies,  but  more  especially  the  yellow 
oxide,  are  almost  specifics  for  this  disease.  The  ointment  may  be  ap- 
plied from  the  very  commencement,  if  the  symptoms  of  irritation  are 
not  very  marked  ;  it  must,  however,  be  used  with  care,  and  its  effect 
should  be  closely  watched.  Kwe  find  the  next  day  that  it  has  excited 
considerable  redness  and  irritation,  its  use  should  be  temporarily 
abstained  from,  and  calomel  should  be  substituted.  It  is  also  of  much 
use  in  checking  the  tendency  to  relapses,  in  cutting  these  short,  and  in 
hastening  the  absorption  of  the  corneal  opacity.  Frequently,  we  must 
ring  the  changes  between  the  ointment  and  the  calomel,  as  after  a  time 
they  temporarily  lose  some  of  their  effect. 

A  seton  at  the  temple  sometimes  also  proves  of  much  benefit  in 
this  affection,  not  only  in  shortening  the  course  of  the  disease,  but  also 
in  preventiDg  the  occmrence  of  relapses. 

4.— SUPPURATIVE  CORNEITIS. 

Practically  it  is  of  importance  to  distinguish  two  principal  forms  of 
suppurative  comeitis.  The  one  is  accompanied  by  more  or  less  marked 
inflammatory  symptoms,  whilst  in  the  other  these  are  entirely  absent, 
and  the  chief  danger  of  the  disease  is  found  in  their  absence,  as  the 
suppnnttion  spreads  Yerj  rapidly  and  an  extensive  abscess  or  slongh 
of  the  cornea  speedily  ensues.  These  two  forms  also  demand  a  totally 
opposite  plan  of  treatment.  In  the  inflammatory,  we  must  endeavour 
to'E  Ld  subdue  the  synxptoms  of  i^tation^and  inflanunation  by 
local  antiphlogistics ;  whereas  in  the  torpid,  non-m flammatory  form,  we 
must  most  carefoUy  eschew  such  treatment,  and  at  once  attempt  to 
produce  a  certain  degree  of  inflammation,  in  order  to  check  the  tendency 
to  necrosis  and  purulent  infiltration. 

Whilst  drawing  special  attention  to  these  two  opposite  types  of 
the  disease,  I  must  state  that  in  practice  we  constantly  meet  with 
mixed  forms,  showing  some  of  the  symptoms  of  each  type.  Indeed  the 
surgeon  will  chiefly  display  his  skill  and  judgment,  by  distinguishing 
whether  any  of  the  symptoms  have  attained  an  undue  prominence  and 
require  to  be  checked,  in  order  that  a  just  balance  may  be  maintained 
between  the  necessary  degree  of  inflammation  and  the  suppurative 
condition  of  the  cornea ;  so  that  whilst  on  the  one  hand,  the  inflam- 
matory symptoms  are  not  allowed  to  become  excessive,  they  are,  on 
the  other,  not  too  much  suppressed. 

H 
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The  infiammatory  suppurative  comeitis   is   often   accompanied   by 
great  photophobia,  lachrjmation,  and  intense  ciliary  nenralgia ;   there 
is  also  much  conjunctival  and  subconjunctival    injection,  the  cornea 
being  surrounded  by  a  bright  rosy  zone,  accompanied  perhaps  by  some 
chemosis.    On  account  of  the  irritation  of  the  ciliary  nerves,  the  pupil  is 
often  greatly  contracted.     On  examining  the  cornea  we  notice  a  small 
circumscribed  infiltration,  which  is  generally  situated  near  the  centre, 
but  sometimes  at  the  periphery  of  the  cornea.    Its  position  varies,  some- 
times it  is  situated  in  the  superficial  layers  of  the  cornea,  and  then  the 
latter  may  become  somewhat  raised  above  the  level  at  this  point,  or  it 
may  lie  in  the  central  or  deeper  portion  of  the  cornea,  in  which  case 
the  surface  remains  unaltered.     The  infiltration  soon  increases  in  density 
and  assumes  a  creamy  yellowish-grey  colour,  being  surrounded  by  a 
well  marked  line  of  demarcation  in  the  form  of  a  light  grey  zone,  which 
gradually  shades  off  into  the  transparent  cornea ;  the  latter  also  shows 
a  certain  degree  of  inflammatory  swelling  at  the  point  occupied  by  this 
zone.     The  epithelium  may  be  shed,  and  a  portion  of  the  contents  of 
the  infiltration  break  down  and  be  thrown  off,  so  that  a  more  or  less 
deep  ulcer  is  formed.     Although  the  subconjunctival  vessels  may  pass 
slightly  on  to  the  cornea,  they  never  reach  the  ulcer,  even  when  this  is 
situated  near  the  periphery.    When  it  is  in  the  centre  of  the  cornea,  the 
latter  appears  quite  free  from  blood-vessels,  except  a  few  which  may 
just  pass  over  its  margin.     The  retrogressive  stage  generally  soon  sets 
in,  the  infiltration  changes  its  yellow  hue  for  a  light  grey  tint,  and 
becomes  gradually  absorbed,  leaving  perhaps  hardly  any  opacity  behind. 
The  disease  as  a  rule  shows  a  tendency  to  remain  localised,  and  not  to 
extend  superficially,  but  rather  in  depth.     Relapses  are  apt  to  occur 
and  the  affection  may  thus  assume  a  chronic  character. 

But  the  disease  does  not  always  run  so  favourable  a  course.  Thus, 
several  superficial  infiltrations  may  be  formed  close  to  each  other, 
and  gradually  extending  in  circumference  and  depth,  may  coalesce 
and  thus  give  rise  to  a  considerable  abscess  of  the  cornea.  Their  con- 
tents undergo  suppurative  and  fatty  degeneration,  the  cells  and  nuclei 
break  down,  the  infiltration  assumes  a  yellow  colour,  surrounded,  how- 
ever, by  a  greyish- white  zone  of  demarcation.  If  this  occurs  near  the 
centre  of  the  cornea,  it  may  prove  dangerous  from  its  leaving  a  dense 
opacity  just  over  the  pupil,  or  from  its  perhaps  leading  to  an  extensive 
slough  of  the  cornea.  Again,  if  the  infiltration  is  situated  deeply  in 
the  cornea,  it  may  lead  to  perforation  of  the  latter,  or  give  rise  to  onyx, 
hypopyon,  and  iritis.  The  pus  may  sink  down  between  the  lamellsd  of 
the  cornea  t-o  its  lower  margin,  and  thus  give  rise  to  a  peculiar  opacity, 
termed  onyx  or  unguis,  on  account  of  its  supposed  resemblance  to  the 
white  limula  of  the  finger-nail.  If  the  onyx  is  but  small,  and  con- 
fined to  the  very  edge  of  the  cornea,  it  may  easily  be  overlooked,  more 
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especially  if  it  be  somewhat  ooyered  by  the  swollen  limbns  conjniictiyad. 
If  it  is  more  considerable,  so  that  it  reaches  nearly  np  to  one-third  of 
the  cornea,  or  even  higher,  it  may  be  mistaken  for  an  hypopyon.  Bnt 
on  carefiil  examination  (more  especially  with  the  obliqne  illnmination) 
it  will  not  be  difficult  to  distinguish  it  from  the  latter,  for  it  will  be 
seen  to  He  on  the  corneal  side  of  the  anterior  chamber,  a  portion  of 
transparent  cornea  perhaps  dividing  it  from  the  latter,  and  it  is  situated 
at  some  distance  from  the  iris.  But  the  differential  diagnosis  is  of 
course  more  difficult  if,  as  is  sometimes  the  case,  an  hypopyon  co-exists 
with  ihe  onyx. 

The  hypopyon  which  not  unfrequently  accompanies  suppurative 
comeitis  (more  especially  the  non-inflammatory  form)  may  be  produced 
either  from  the  iris  or  from  the  cornea  in  the  following  ways : — 

1.  An  inflammation  of  the  iris  may  supervene  upon  the  comeitis, 
lymph  be  effused  into  the  aqueous  humour,  and,  £eJling  to  the  bottom 
of  the  anterior  chamber,  thus  produce  an  hypopyon. 

2.  The  abscess  may  perforate  the  cornea,  and  its  purulent  contents 
be  carried  into  the  aqueous  humour  and  be  precipitated  at  the  bottom 
of  the  anterior  chamber.  Sometimes  such  a  mode  of  production  of 
hypopyon  is  completely  overlooked,  from  the  fact  that  the  communica- 
tion between  the  anterior  chamber  and  the  abscess  in  the  cornea  is  not 
large  and  direct,  but  is  brought  about  by  a  small  sloping  canal,  through 
which  the  contents  of  the  abscess  have  made  their  way  into  the  anterior 
chamber.  Special  attention  has  been  called  to  this  fact  by  Weber,* 
who  haa,  moreover,  frequently  passed  a  minute  probe  from  the  ulcer 
through  the  canal  into  the  anterior  chamber,  and  thus  verified  the 
communication.  With  the  oblique  illumination,  this  little  canal  ap- 
pears like  a  white  streak,  running  from  the  abscess  to  the  anterior 
chamber. 

3.  When  the  abscess  is  situated  deeply  in  the  cornea,  near  the  mem- 
brane of  Descemet,  inflammatory  proliferation  and  fatty  degeneration  of 
the  epithelial  cells,  lining  the  posterior  portion  of  the  cornea,  may  occur. 
They  are  thrown  off,  and,  mixing  with  the  aqueous  humour,  render 
this  turbid,  and  if  these  deposits  are  considerable  in  quantity,  they 
may  &11  down  to  the  bottom  of  the  anterior  chamber  and  thus  produce 
an  hypopyon.  It  has  been  also  supposed  that  the  latter  is  often  due 
to  a  transudation  of  some  of  the  contents  of  the  deep-seated  abscess 
into  the  aqueous  humour.f  Weber,  however,  asserts  that  he  has  never 
met  wiUi  an  instance  in  which  the  communication  between  the  abscess 
and  the  anterior  chamber  could  not  be  distinctly  proved  by  means  of 
probing.  I  have,  however,  met  with  cases  of  abscess  in  the  middle  por- 
tion of  the  cornea,  which  have  been  accompanied  by  an  infiltration 
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situated  at  the  membrane  of  Descemet,  and  an  hypopyon  evidently 
produced  by  the  latter  (for  there  was  no  iritis),  and  in  which  I  liave 
fiiiled,  on  the  most  careM  examination  by  the  oblique  illnminatioir,  ixy 
trace  any  communication  between  the  abscess  and  the  posterior  in- 
filtration. 

Inflammatory  suppurative   oomeitis  is    met  with  in    severe  and 
aggravated  cases  of  phlyctenular  comeitis,  and  also  in  severe  cases    of* 
purulent,  granular,  and  diphtheritic  ophthalmia.     It  is  very  frequently 
caused  by  mechanical  and  chemical  injuries,  such  as  the  lodgment  of 
chips  of  steel,  a  bit  of  wheat  ear,  etc.,  in  the  substance  of  the  cornea, 
which  perhaps  remain  there  undiscovered.     This  is  especially  the  case 
in  old  or  very  feeble  persons.     It  may  also  follow  operations  upon  tihe 
eye,  more  particularly  those  for  cataract. 

In  the  milder  cases  of  inflammatory  suppurative  comeitis,  atropine 
should  be  applied  three  or  four  times  daily,  and  the  compress  bandage 
employed.  If  there  is  much  irritability  and  ciliary  neuralgia,  and  if  the 
eye  is  very  painful  to  the  touch,  two  or  three  leeches  should  be  applied 
to  the  temple.     Subcutaneous  injections  of  morphia  may  also  be  em- 
ployed with  great  advantage.     If  the  abscess  resists  all  treatment,  great 
benefit  is  often  derived  from  slightly  opening  it  with  the  point  of  an 
extraction  knife.     But  if  it  is  deep  seated,   and  threatens  to  per- 
forate the  cornea,  paracentesis  should  be  performed  by  passing  a  fine 
needle  into  the  anterior  chamber  through  the  bottom  of  the  abscess. 
If  a  considerable  hypopyon  exists  paracentesis  should  also  be  per- 
formed, but  with  a  broad  needle,  the  object  of  this  operation  being  not 
so  much   to    remove    the    lymph  from  the  anterior  chamber  as  to 
diminish  the  intra-ocnlar  pressure,  and  thus  to  arrest  the  progress  of  the 
disease,  to  hasten  the  absorption  of  the  infiltration,  and  facilitate  the 
regeneration  of  the  corneal  tissue.     This  operation  may  have  to  be  re- 
peated several  times  ( vido  treatment  of  ulcers  of  the  cornea  by  paracen- 
tesis).    In  order  to  diminish  the  intra-ocular  pressure  still  more  com- 
pletely, and  more  efiectually  to  subdue  the  inflammation,  it  may  be 
very  advisable  to  perforra  iridectomy  in  cases  in  which  suppurative 
comeitis  is  extensive,  threatens  perforation,    and  is  accompanied  by 
hypopyon.     This  is  more  especially  the  case  if  the  abscess  is  deep,  and 
situated  in  the  centre  of  the  cornea,  for  even  if  it  should  not  perforate, 
it  will  leave  a  dense  lencoma,  which  will  subsequently  necessitate  the 
formation  of  an  artificial  pupil.     It  is,  therefore,  much  wiser  to  make  an 
iridectomy  at  once,  as  this  will  exert  a  beneficial  influence  upon  the 
course  of  the  disease,  and  leave  an  artificial  pupil  opposite  a  clear 
portion  of  the  cornea. 
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5.— NON-mFLAMMATORY  SUPPURATIVB  CORNEITIS. 

In  this  disease  there  is  general!  j  a  yery  marked  absence  of  all  the 
Qsn&l  symptoms  of  irritation  and  inflammation.     There  is  no  photo- 
phobia, lachiymation,  or  pain,  and  the  eye  appears,  in  fact,  abnormally 
insensible  to  external  irritation  (bright  light,  etc.)    It  may,  however, 
supervene  npon  a  circomscribed  infiltration  of  the  cornea,  accompanied 
by  severe  symptoms  of  irritation  and  intense  ciliary  nenralgia.     These 
symptoms    suddenly  yield,   and  the    abscess   shows    a    tendency  to 
necrosis,  extending    qnickly   in  circnmference  and  depth.     There  is 
formed  very  rapidly,  often  in  the  conrse  of  a  few  hours,  in  the  centre  of 
the  cornea,  a  small  yellow  spot,  which  is  sharply  defined  against  the 
dear  and  transparent  cornea,  and  is  not  snrronnded  by  an  opaqne  grey 
aone,  as  is  the  case  with  the  inflammatory  infiltration.     Indeed,  the 
adjoining  portion   of  cornea  may  even  appear  abnorinally  Instrons, 
irhich  is  probably  due  to  serons  infiltration.      The  yellow  colour  is 
also  more  deep  and  pronounced  than  in  the  inflammatory  infiltration. 
The  disease  rapidly  extends  in  circumference,  and  consecutive  yellow 
layers  are  formed  around  the  original  infiltration.     The  tissue  of  the 
cornea  becomes  quickly  broken  down,  undergoes  fatty  degeneration, 
and  pus  cells  are  formed  in  large  quantity,  and  the  abscess  soon  gains  a 
considerable  extent,   both  on  the   surface   and   in  depth,  reaching, 
perhaps,  nearly  to  the  membrane  of  Descemet.     When  the  suppuration 
has  attained  a  certain  depth,  the  epithelial  cells  lining  the  membrane 
of  Descemet  undergo  inflammatory  proliferation,  and  being  thrown  oflT 
mix  with  the  aqueous  humour,  rendering  this  turbid,  and   perhaps 
ginViwg  down  in  the  anterior  chamber  in  the  form  of  an  hypopyon. 
The  iris  becomes  swollen,  hypenemic,  and  of  a  yellowish  red  colour, 
due  probably  in  part  to  the  hyperaemia,  and  in  part  to  a  purulent 
infiltration  of  its  tissue.     There  are  generally  no  adhesions  between  the 
edge  of  the  pupil  and  the  capsule  of  the  lens.     The  tendency  of  this 
non-inflammatory  form  of  suppurative  comeitis  is  to  extend  rather  in 
circumference  than  in  depth,  so  that  it  leads  to  very  considerable 
opacity  or  even  extensive    suppuration  of  the  cornea,  with  all  its 
dangerous  consequences. 

When  the  process  of  reparation  sets  in,  we  find  that  the  yellow  and 
sharply  defined  infiltration  becomes  surrounded  by  a  greyish  zone,  and 
that  there  is  at  the  same  time  an  increase  in  the  vascularity  of  the  eye. 
Much  of  the  danger  is  now  past,  for  the  disease  assumes  more  of  the 
character  of  inflammatory  suppurative  comeitis,  and  shows  a  tendency 
to  become  limited,  and  there  is,  consequently,  much  less  fear  of  purulent 
necrosis  and  sloughing  of  the  cornea.  Gradually  the  yellow  colour  is 
changed  to  a  whitish  grey,  the  purulent  infiltration  breaks  down  and  is 
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absorbed,  and  the  corneal  tissne  is  regenerated.  It  maj,  ailer  a  time, 
even  regain  its  normal  transparency,  especially  in  children,  and  if  the 
infiltration  was  bnt  small  and  superficial.  Otherwise,  a  more  or  less 
dense  opacity  is  left  behind,  which,  if  it  be  situated  in  the  centre,  may 
canse  great  impairment  of  vision.  But  if  a  sufficient  portion  of  the 
margin  of  the  cornea  is  transparent  and  of  normal  curvature,  excel- 
lent sight  may  often  be  restored  by  the  formation  of  an  artificial  pupil. 
But,  unfortunately,  so  favourable  a  resxdt  is  not  always  obtained  in 
severe  and  extensive  suppurative  comeitis.  Perforation  of  the  cornea 
but  too  frequently  takes  place,  followed  by  anterior  synechia  or 
staphyloma,  or  the  inflammation  extends  to  the  other  tissues  of  the  eye- 
ball, and  panophthalmitis  occurs,  ending  in  atrophy  of  the  globe. 

Inflammatoiy  suppurative  comeitis  occurs  frequently  in  very  aged 
and  feeble  persons,  more  especially  after  operations  involving  the 
cornea  (such  as  those  for  cataract,  especially  the  flap  operation),  or 
after  injuries  to  the  cornea  from  foreign  bodies  striking  it  or  becoming 
lodged  upon  it.  Thnfl.  it  is  not  unfreqnently  met  with  amongst  aged 
country  people  if  a  bit  of  wheat  ear,  or,  perhaps  the  wing  of  an  insect, 
becomes  imbedded  in  the  cornea  and  is  not  removed  at  once.  I  have 
seen  it  produced  sometimes  by  concussion  from  a  simple  blow  against 
the  eye  by  a  bit  of  wood,  the  bough  of  a  tree,  etc.,  without  any 
wound  of  the  cornea.  It  sometimes  occurs  amongst  young  children, 
and  may  then  assume  even  an  epidemic  character  (Yon  Graefe,  Boser). 
It  may  also  supervene  upon  severe  constitutional  diseases,  which  have 
greatly  weakened  the  general  health,  such  as  typhus  fever,  cholera, 
encephalitis,  diabetes,  etc. 

It  may  likewise  follow  paralysis  of  the  fifth  nerve,  and  is  then  termed 
neuro-paralytic  ophthalmia.  The  affection  of  the  cornea  is  generally 
chronic,  and  occurs  some  time  after  the  paralysis.  If  the  latter  is  partial, 
the  cornea  is  but  rarely  affected,  and  then  only  partially,  and  not  to  a 
severe  extent.  The  eye  loses  its  sensibility,  so  that  when  irritants 
(e,g.,  astringent  collyria)  are  applied  to  it,  they  excite  redness,  but  no 
feeling  of  pain  or  discomfort,  indeed  their  presence  is  unfelt.  The 
cornea  then  becomes  opaque,  ulcers  may  form,  and  suppuration  may 
take  place,  leading  perhaps  to  perforation,  hypopyon,  etc.,  and 
the  inflammation  may  even  extend  to  the  iris.  The  epithelium  of 
the  cornea  and  conjunctiva  becomes  rough  and  dessicated,  so  that  a 
certain  degree  of  xerophthalmia  is  produced.  One  very  interesting 
fact  is,  that  paralysis  of  the  fifth  nerve  always  produces  a  diminution  of 
the  intra-ocular  tension,  and  this  is  a  point  of  the  utmost  importance 
with  regard  to  the  whole  question  of  glaucoma  and  increased  intra- 
ocular tension. 

The  affection  of  the  cornea  which  may  ensue  upon  paralysis  of  the 
fifth  nerve  is  apparently  not  due  to  mal-nutrition  of  the  part,  but 
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simply   to   mechanical  injuries,   caused    by    the    action  of   external 
irritauts,  (dust,  sand,  etc.)  to  which  the  eye  is  exposed,  and  whose 
presence,  on  account  of  its  insensibility,  it  does  not  resent  or  feel. 
That  this  is  so,  has  been  uncontrovertibly  proved  by  the  experiments  of 
Snellen  and  others.     Snellen  divided  the  fifth  nerve  in  rabbits,  and 
sewed  their  ears  over  the  eyes,  so  as  to  protect  the  latter  from  all 
external  irritants,  and  he  found  that  when  this  was  done  the  cornea 
did  not  become  affected,  whereas,  it  began  to  become  opaque  the  very 
day  after  the  eye  was  left  uncovered.     More  lately  he  has  reported*  a 
very  interesting  case,  which  fuUy  bears  out  this  view.    A  man,  36  years 
of  age,  was  affected  with  complete  paralysis  of  the  left  fifth  nerve, 
together  with  paralysis  of  the  sixth  nerve  of  the  same  side.     In  conse- 
quence of  the  latter,  there  existed  a  convergent  squint  of  the  left  eye, 
and   on  the  outer  side  of  the  cornea  there  was  a  superficial  ulcer, 
surrounded    by  a  tolerably  broad  grey  zone.     The  eye  was   quite 
insensible,   and  the  acuteness  of  vision  diminished  to  -^y^,  and  its 
tension  wafi  much  decreased.     In  order  to  ascertain  with  certainty 
whether  the  affection  of  the  cornea  was  due  to  mal-nutrition  of  the  eye, 
or  to  its  exposure  to  external  irritants,  Snellen  fastened,  by  means  of 
strips  of  plaster,  a  stenopaic  shell  over  the  eye,  in  order  to  protect  it. 
A  small  central  aperture  was  left  for  the  patient  to  see  through,  so 
that  he  might  ascertain  whether  the  shell  retained  its  proper  position, 
for  from  the  want  of  sensibility  of  the  eye,  he  could  not  determine  it  other- 
wise.    The  shell  was  removed  twice  a  day  in  order  that  the  eye  might 
be  washed  and  cleansed.     The  improvement  in  the  condition  of  the 
oomea  and  the  sight  was  very  marked,  for  within  two  days  the  vision 
^  I^S,  and  the  cornea  cleared  so  rapidly,  that  in  eight  days  after  the 
application  of  the  shell  the  acuteness  of  vision  was  normal,  viz.,  =  f§. 
Only  a  small  opacity  remained  at  the  outer  side  of  the  cornea,  but 
the    loss  of  sensibility  and  the  diminished  tension  continued.     The 
application  of  turpentine  and  nitrate  of  silver  produced   the  same 
symptoms  of  congestion  as  in  a  normal  eye,  without,  however,  being 
felt  by  the  patient.     The  stenopaic  cup  was  left  off,   and  the  eye 
exposed ;  within  two  days  the  eye  became  again  more  infiamed,  and 
the  vision  became  diminished  to  •^^.     It  shortly  regained  its  normal 
standard  after  the  re-application  of  the  shell. 

Meissnerf  is,  however,  of  opinion  that  this  tendency  to  inflam- 
mation of  the  oomea  is  not  altogether  due  to  the  loss  of  sensibility, 
for  he  has  observed  three  cases  in  which  no  comeitis  ensued  after 
division  of  the  fifth  nerve,  although  the  eye  was  qnite  insenRJble,  and 
not  guarded  against  external  irritants.  On  examination,  it  was  found 
that  in  all  these  instances  the  innermost  portion  of  the  nerve  had 

*  "  Jaorlykflch  Verslag,  etc.,"  1863. 

t  Henle  and  Pfeuffer's  "  Ztschr/'  (3),  xxix,  96.  v 
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escaped  division.  He,  therefore,  considers  it  probable  that  the  fibres  of 
this  portion  of  the  nerve  render  the  eye  more  able  to  resist  the  effect  of 
external  irritants,  etc.  This  supposition  is  strengthened  bj  another 
case,  in  which  Meissner  incompletely  divided  the  fifth  nerve  in  a  rabbit, 
and  although  the  sensibility  of  the  eye  was  not  impaired,  the  infiamma- 
tion  of  the  cornea  ensued  in  the  customary  manner.  On  examination, 
it  was  found  that  only  the  median  (innermost)  portion  of  tlie  nerve 
had  been  divided.  Schiff  *  has  repeated  these  experiments  with  exactly 
the  same  results. 

The  very  dangerous  character  of  non-inflammatory  suppurative 
oomeitis  is  chiefly  due  to  the  rapidity  with  which  the  infiltration  ex- 
tends, more  especially  in  circumference,  and  to  the  great  tendency  to 
purulent  necrosis  of  the  corneal  tissue,  which  leads  but  too  frequently 
to  very  extensive  suppuration  of  the  cornea,  or  even  to  purulent  dis- 
organization of  the  eyeball.  This  disease  proves  especially  disastrous 
if  it  be  treated  by  the  ordinary  antiphlogistics,  e.g.y  cold  compresses, 
leeches,  etc.,  more  particularly  in  severe  cases.  Thus  Yon  Oraefe 
found,  that  when  he  pursued  this  mode,  of  treatment  he  lost  about  three- 
fourths  of  the  severer  cases.  Whereas,  his  success  was  very  marked 
as  soon  as  he  substituted  warm  fomentations  and  the  compress  bandage. 
The  object  of  the  warm  fomentations  is  to  excite  a  certain  degree  of 
inflammatory  reaction  and  swelling  in  the  conjunctiva  and  cornea ;  for 
in  the  total  absence  of  these  is  to  be  sought  the  chief  danger  of  the 
disease.  They  also  hasten  the  limitation  of  the  suppuration,  expedite 
the  absorption  of  the  infiltration,  and  favour  the  process  of  reparation. 
After  their  application  the  eye  becomes  more  injected,  and  this  is  ac- 
companied by  inflammatory  swelling  of  the  conjunctiva.  The  vascu- 
larity also  extends  more  or  less  on  to  the  cornea.  The  infiltration  is  no 
longer  sharply  defined  against  the  transparent  cornea,  but  a  grey  halo 
appears  around  it,  and  this  portion  of  the  cornea  is  somewhat  swollen, 
and  the  line  of  demarcation  soon  becomes  well  marked.  If  an  hypo- 
pyon exists,  and  is  not  very  considerable  in  extent,  we  oft^n  find  that 
it  becomes  rapidly  absorbed  after  the  use  of  warm  fomentations.  Yon 
Graefef  generally  uses  warm  camomile  fomentations,  varying  in  tem- 
perature froTTL  about  90°  to  104°  of  Fahrenheit,  according  to  the  condi- 
tion of  the  eye.  The  less  the  symptoms  of  inflammatory  irritation,  the 
higher  should  the  temperature  be.  They  should  be  changed  every  five 
minutes,  and  their  use  suspended  for  one  quarter  in  every  hour.  The 
temperature  should  be  lowered  and  the  fomentations  changed  less  fre- 
quently, or  a  longer  interval  be  allowed  to  elapse  between  their  appli- 
cation, as  soon  as  the  zone  of  demarcation  and  the  inflammatory  swelling 

•  Henle  and  Pfeuffer's  "  Ztschp,"  (8),  xxix,  p.  217. 

t  "  A.  f.  O./'  Ti,  2, 133.    Tide  alBo  the  author's  abstract  of  this  paper  in  "  Boy. 
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their  appearance,  and  the  necrosed  portions  of  cornea  begin  to  be 
thrown  off.  If  these  points  are  not  attended  to,  we  may  set  np  too 
great  an  inflammatory  reaction,  so  that  it  may  even  become  necessary 
to  chedc  it  by  antiphlogistic  applications  (cold  compresses,  leeches, 
etc.).  Samisch,*  who  has  extensively  stndied  the  effect  of  warm  fo- 
mentations, advocates  their  continuation  for  a  somewhat  longer  period 
in  certain  cases,  in  order  to  promote  the  exfoliation  of  the  necrosed 
portions,  and  to  expedite  the  absorption  of  the  morbid  products.  Their 
effect  nroBt  then,  however,  be  closely  watched,  in  order  that  too  much 
inflammation  is  not  set  np.  Indeed,  the  employment  of  warm  fomen- 
tations requires  great  circumspection  and  attention,  and  cannot  be 
entrusted  to  a  stupid  or  careless  nurse,  for  if  they  are  applied  too  hot, 
changed  too  frequently,  or  continued  too  long,  they  may  produce  an 
excess  of  inflammation ;  or  if,  on  the  other  hand,  they  are  permitted 
to  get  cold,  they  are  even  still  more  injurious,  by  diminishing  the 
vitality  of  the  part,  and  thus  increasing  the  tendency  to  necrosis. 
Where  I  cannot  rely  upon  the  care  and  attention  of  the  nurse,  I  am  in 
the  habit  of  ordering  the  occasional  use  of  warm  poppy  or  camomile 
fomentations  at  stated  periods.  For  instance,  three  or  four  times  a  day 
fi)r  the  period  of  half  an  hour ;  the  fomentations  being  changed  every 
five  minutes  during  that  time.  In  this  way  considerable  benefit  may 
be  derived  from  their  use,  without  incurring  any  risk. 

Warm  fomentations  are  indicated  in  all  forms  of  non-inflammatory 
sappnrative  comeitis,  whether  of  spontaneous  origin,  or  caused  by  in- 
juries to  the  eye  or  operations  (especially  those  for  the  removal  of 
cataract).  They  may  also  be  necessary  in  cases  of  inflammatory  sup- 
purative comeitis  if  the  symptoms  of  inflammation  have  sunk  below  a 
certain  point. 

Grreat  advantage  is  also  experienced  from  the  use  of  a  firm  com- 
press or  the  "  pressure  bandage "  (vide  p.  13),  for  this  is  of  much 
service  in  limiting  the  extent  of  the  suppuration  and  hastening  the 
Ibnnation  of  the  zone  of  demarcation.  Its  application  should  alternate 
with  the  warm  fomentations.f  Even  a  certain  degree  of  iritis  does  not 
oontra-indicate  its  use.  According  to  Yon  Graefe,  it  is  not,  however, 
applicable  in  those  cases  in  which  the  purulent  necrosis  occurs  rapidly, 
after  the  sudden  cessation  of  severe  symptoms  of  irritation  and  ciliary 
neuralgia,  with  which  the  disease  was  ushered  in.  After  the  pain  had 
been  alleviated  by  subcutaneous  injection  of  morphia,  and  warm  fomen- 
tations had  been  applied.  Yon  Graefe  then  found  much  benefit  from  the 
use  of  chlorine  water.  ^  If  there  is  any  iritis  and  the  aqueous  humour  is 
turbid,  Anth  or  without  the  presence  of  hypopyon,  it  is  most  advisable 

•  "  EUnische  Beobachlimgen  von  Pagenstecher  and  S&misch,''  2, 102 ;  1862. 
t  «A.f.  0.,"vol.  ix,  2, 161. 
t  Bnd.,  vol.  X,  2,  205. 
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to  perform  iridectomy  without  delay.  This  will  generally  at  once  cut 
short  the  progress  of  the  disease  and  stop  the  extension  of  the  sup- 
puration. But  if  it  is  found  that  this  improvement  is  but  temporary, 
and  lasts  but  for  a  few  days,  Von  Graefe  advises  that  the  chlorine  water 
should  be  again  applied.  He  has  done  this  even  within  thirty  hours 
after  the  operation,  if  fresh  crescentic  infiltrations  showed  themselves 
around  the  original  abscess,  and  he  found  that  their  extension  was 
decidedly  and  markedly  checked  by  this  remedy. 

In  the  neuro-paralytic  form  of  comeitis,  a  light  bandage  should  be 
applied  over  the  eye  so  as  to  protect  it  against  all  external  irritants. 
It  should  be  removed  two  or  three  times  daily,  and  the  eye  washed 
and  cleansed.  If  the  case  be  seen  sufficiently  early  and  before  any 
considerable  mischief  has  been  done,  this  remedy  will  generally  suffice 
rapidly  to  cure  the  affection  of  the  cornea. 

Atropine  drops  should  always  be  applied,  as  they  not  only  act  as 
an  anodyne,  but  also  diminish  the  intra-ocular  tension.  They  are  of 
especial  importance  if  there  is  any  iritis. 

If  perforation  of  the  cornea  appears  imminent,  and  the  ulcer  is  not 
of  considerable  size,  a  paracentesis  should  be  made  with  a  fine  needle 
through  the  bottom  of  the  ulcer,  so  as  to  allow  the  aqueous  humour 
to  flow  off  very  slowly.  This  will  diminish  the  intra-ocular  tension 
and  facilitate  the  absorption  of  the  infiltration,  and  the  filling  up  of  the 
ulcer.  But  if  the  infiltration  or  ulcer  is  deep  seated,  of  considerable 
extent,  and  shows  a  tendency  to  increase  still  more,  or  to  perforate  the 
cornea,  paracentesis  should  be  at  once  performed.  It  is  also  indicated 
if  a  certain  degree  of  hypopyon  is  present,  with  or  without  iritis.  It 
has  been  already  stated  that  our  object  in  tapping  the  anterior  chamber 
is  less  to  remove  the  lymph  than  to  diminish  the  intra-ocular  pressure, 
and  thus  to  stop  the  progress  of  the  disease,  hasten  the  absorption  of 
the  morbid  products,  and  facilitate  the  regeneration  of  the  corneal 
tissue.  The  incision  is  to  be  made  with  a  broad  needle  in  the  cornea 
near  its  lower  edge,  and  the  aqueous  humour  should  be  allowed  to  flow 
off  very  slowly  indeed.  It  may  be  necessary  to  repeat  the  operation 
several  times,  or,  in  order  that  its  effect  may  be  more  lasting,  the  little 
wound  may  be  kept  patent  by  the  occasional  insertion  of  a  small  probe 
once  or  twice  a  day. 

But  if  the  hypopyon  is  considerable  in  size,  occupying  perhaps  one- 
third  or  one-half  of  the  anterior  chamber,  if  there  is  much  iritis,  or  if 
the  abscess  in  the  cornea  extends  very  deeply,  and  threatens  to  caose 
an  extensive  perforation,  it  is  of  great  importance  that  an  iridectomy 
should  be  made  without  loss  of  time.  For  the  intra-ocular  tension 
will  be  thus  more  completely  diminished  and  for  a  longer  period,  than 
by  the  paracentesis.  We  generally  find  that  the  iridectomy  exerts  a 
most  beneficial  influence  upon  the  suppuration  of  the  cornea,  and  also 
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aB  an  antiphlogistic  upon  the  inflammation  of  the  iris.  The  progress 
of  the  BnppoTatioii,  both  in  circumference  and  depth,  is  arrested,  the 
deeper  layers  of  the  cornea  do  not  become  necrosed,  and  the  absorption 
of  morbid  prodncta,  and  the  process  of  repair  are  hastened.  Indeed, 
I  think  that  an  iridectomy  shoidd  generally  be  preferred  to  a  paracen- 
tesis if  the  disease  be  at  ail  severe  and  threatening  perforation,  more 
especially  if  the  abscess  or  nicer  be  of  considerable  size  and  sitnated  in 
the  centre  of  the  cornea,  for  then  it  will  leave  a  dense  opacity  behind  it, 
and,  after  all,  necessitate  the  formation  of  an  artificial  pupil. 

If  there  is  a  considerable  hypopyon,  the  iridectomy  shonld  be  made 
downwards,  or  downwards  and  inwards,  in  order  that  the  lymph  may 
escape  with  the  aqneons  hnmonr  through  the  large  incision.  If  it  does 
not  do  so  readily,  it  is  better  to  leave  some  of  it  in  the  anterior  chamber 
than  to  poll  and  drag  upon  it  in  the  endeavour  to  remove  it,  for  this 
may  set  up  great  irritation.  I  think  that  this  is  to  be  preferred  to  making 
the  iridectomy  upwards  and  then  endeavouring  to  remove  the  lymph  by 
a  pair  of  forceps,  for  this  wiU  drag  upon  the  lower  portion  of  the  iris, 
and  may  produce  much  irritation  and  increase  the  inflanmiation. 

Weber  strongly  recommends  that  the  paracentesis  should  be  made 
with  a  broad  needle  through  the  bottom  of  the  abscess,  so  that  it  may 
be  split  across ;  the  gush  of  aqueous  humour  through  the  incision  will 
carry  with  it  more  or  less  of  the  contents  of  the  abscess,  and  thus 
cleanse  it  and  &vour  its  filling  up. 

In  the  non-inflammatory  suppurative  comeitis  it  is  of  great  im- 
portance to  keep  up  the  patient's  general  health.    As  this  afiection  is 
most  prone  to  occur  in  delicate,  weakly  children  and  in  old  and  feeble 
incHvidnals,  tonics  and  difiusible  stimulants  should  be  freely  adminis- 
tered, and  the  patient  be  placed  upon  a  generous  diet,  with  wine  or  malt 
liquor.     I  have  been  occasionally  obliged  to  treat  cases  of  this  kind  as 
hospital  out-patients,  and  have  sometimes  succeeded  in  obtaining  very 
succeasful  results,  even  although  the  suppuration  was  already  extensive 
and  accompanied  by  some  hypopyon  and  iritis.     In  such  cases  I  have 
always  applied  atropine,  warm  poppy  fomentations  three  or  four  times 
daily,  and  a  compress  bandage,  and  performed  paracentesis  (perhaps 
repeatedly)  when  the  hypopyon  had  reached  to  more  than  one- fourth  of 
the  anterior  chamber.     I  have  at  the  same  time  prescribed  falL  doses  of 
quinine  and  steel,  combined  perhaps  with  ammonia  or  mixed  acids,  a 
good  diet,  and  stimulants. 

But  only  absolute  necessity  should  induce  us  to  treat  such  cases  as 
ont-patients,  as  the  disease  is  of  the  gravest  nature,  and  demands  the 
frequent  attention  of  the  surgeon  and  the  constant  care  of  a  good 
nurse. 
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6.— ULCERS  OF  THE  CORNEA. 

Ulcers  of  the  cornea  vary  much  in  importance  and  danger  accord- 
ing to  their  extent  and  their  situation ;  in  some  cases  their  course  ia 
acute  and  rapid,  in  others  very  chronic  and  protracted,  obstinately 
defying  almost  every  remedy.  The  superficial  are  less  important  and 
dangerous  than  the  deep-seated  ulcers.  In  the  former,  we  should  not 
include  mere  abrasions  of  the  epithelium  such  as  may  occur  after  slight 
injuries  from  foreign  bodies,  or  from  the  bursting  of  the  vesicle  in 
phlyctenular  comeitis.  The  term  ulcer  should,  I  think,  be  confined 
to  cases  in  which  there  is  a  breaking  down  and  elimination  of  the 
affected  corneal  tissue,  so  that  there  is  a  distinct  loss  of  substance. 

When  speaking  of  phlyctenulsB,  and  the  inflammatory  infiltrations  of 
the  cornea,  it  was  mentioned  that  their  contents  often  break  down, 
soften,  and  are  thrown  off,  giving  rise  to  an  ulcer,  which  may  either 
remain  superficial  or  extend  somewhat  deeply  into  the  corneal  tissue. 
But  the  tendency  to  ulceration  may  also  show  itself  from  the  outset.  Then 
there  is  noticed,  near  the  centre  or  the  margin  of  the  cornea,  a  small 
opacity,  the  edges  of  which  are  somewhat  irregular,  swollen,  and  of  a 
grey  colour,  which  shades  off  to  a  lighter  tint  towards  the  centre,  so 
that  the  latter  may  even  seem  quite  transparent.  The  ulcer,  whose 
epithelial  covering  is  lost,  is  surrounded  by  a  zone  of  grey  and  some- 
what swollen  cornea ;  it  gradually  assumes  a  more  yellow  tint,  and 
extends  in  depth  and  circumference,  its  contents  breaking  down  and 
being  cast  off,  so  that  it  may  reach  a  considerable  extent  before  its  pro- 
gress can  be  stopped.  It  is  often  accompanied  by  severe  symptoms  of 
irritation,  great  photophobia,  lachrymation,  and  ciliary  neuralgia.  When 
the  process  of  reparation  sets  in  we  notice  that  the  epithelial  layer  is 
gradually  formed,  this  reparation  commencing  from  the  periphery.  The 
ulcer  assumes  a  greyer  tint  and  is  gradually  filled  up  by  new  tissue, 
which  may  resemble  very  greatly  the  normal  corneal  tissue,  although 
the  intercellular  substance  is  apt  to  be  not  quite  transparent,  thus 
giving  rise  to  a  certain  amount  of  opacity.  Sometimes  the  process  of 
repair  is  extremely  slow  and  many  months  elapse  before  the  ulcer  is 
healed.  As  soon  as  the  layer  of  epithelium  is  regenerated  the  symptoms 
of  irritation,  more  especially  the  pain  and  photophobia,  rapidly  subside. 
Blood-vessels  (both  venous  and  arterial)  appear  upon  the  cornea  and 
run  towards  the  ulcer,  hastening  the  process  of  reparation  and  absorp- 
tion, and  dwindling  down  and  disappearing  when  their  task  is  done. 
Sometimes  the  reparative  process  is  incomplete,  and  a  more  or  less  deep 
opaque  depression  or  &yoet  of  a  somewhat  cicatricial  appearance  remains 
behind. 

We  sometimes  meet  with  a  peculiar  form  of  funnel-shaped  ulcer, 
which  shows  a  very  marked  tendency  to  extend  in  depth  and  perforate 
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the  oomea,  obstmately  and  persistently  resisting  all  and  every  kind 
of  treatment  nntil  perforation  has  taken  place,  when  it  at  once  begins 
to  heaL 

Another  and  very  dangerous  form  is  the  crescentic  nicer,  which 
oommenoeB  near  the  edge  of  the  cornea,  and  looks  as  if  a  little  portion 
had  been  chipped  out  with  the  finger-nail.  It  shows  a  great  tendency 
to  extend  more  and  more  ronnd  the  edge  of  the  cornea  like  a  trench 
(in  which  the  cornea  is  much  thinned),  imtil  it  may  even  encircle  the 
whole  cornea.  The  vitality  of  the  central  portion  is  generally  greatly 
impaired,  and  it  becomes  more  and  more  opaque  and  shrivels  up  until 
it  may  look  like  a  yellow,  dry,  friable  or  cheesy  substance,  portions  of 
the  sorfiice  of  which  may  be  thrown  off,  or  it  may  give  way  and  a 
very  extensive  rupture  of  the  cornea  take  place.  This  crescentic  ulcer 
is  extremely  dangerous  and  intractable,  resisting  often  most  obstinately 
every  form  of  treatment.  In  some  cases  great  advantage  has  been 
derived  from  syndectomy,  either  partial  if  the  ulcer  was  but  of  slight 
extent,  or  complete  if  a  considerable  portion  of  the  cornea  had  become 
involved.  In  other  cases  I  have,  however,  seen  it  do  but  very  little 
good.  Iridectomy  has  also  been  sometimes  found  of  benefit,  and  should 
be  preferred  to  paracentesis.  The  patient  should  be  placed  upon  a 
very  nutritious  and  generous  diet,  and  tonics,  together  perhaps  with 
mixed  acids,  should  be  administered. 

Whilst  these  different  forms  of  corneal  ulcer  are  always  accom- 
panied by  more  or  less  irritation  and  inflammation,  there  are  also  some 
forms  in  which  the  inflammatory  symptoms  are  almost  entirely  absent ; 
they,  indeed,  in  their  character  and  course  may  closely  resemble  the 
non-inflammatory  suppurative  comeitis.  We  notice  that  the  ulcer  is 
white  in  colour  and  clearly  defined  against  the  transparent  cornea,  and 
not  surrounded  by  a  grey  swollen  zone  of  demarcation.  It  is  accom- 
panied by  very  little,  if  indeed  any,  photophobia,  lachrymation,  redness , 
or  pain ;  there  is  also  more  tendency  to  necrosis,  and  extension  in  cir- 
comference  than  in  the  other  forms. 

One  peculiar  and  very  dangerous  kind  of  non-inflammatory  or 
indolent  ulcer  is  that  which  is  often  met  with  in  very  aged  and  decrepid 
individuals,  and  is  generally  accompanied  by  hypopyon.  In  character 
it  closely  resembles  the  non-inflammatory  suppurative  comeitis,  in  fact 
the  latter  very  frequently  passes  over  into  this  form  of  ulcer.  Like  it, 
it  commences  with  a  small  greyish- white  spot,  perhaps  in  the  centre 
of  the  cornea,  which  soon  passes  over  into  an  ulcer  and  extends  very 
rapidly  in  circumference,  the  affected  tissue  breaking  down  and  being 
cast  off  nntil  a  large  superficial  sloughing  ulcer  is  the  result.  When 
it  has  reached  a  certain  depth  it  very  frequently  becomes  complicated 
with  hypopyon,  which  may  be  due  to  iritis,  to  inflammation  of  the 
posterior  layers  of  the  cornea  and  proliferation  of  the  epithelial  cells, 
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or  to  perforation  of  the  ulcer  and  a  discliarge  of  its  contents  into  the 
anterior  chamber.  There  is  a  marked  absence  of  all  inflammatory 
symptoms,  and  in  this  consists  its  chief  danger,  as  it  leads  to  rapid 
and  extensive  sloughing  of  the  cornea. 

Sometimes  we  may  observe  a  peculiar  transparent  ulcer  of  the 
cornea,  in  which  both  the  margins  and  the  bottom  of  the  ulcer  are 
quite  transparent,  and  free  from  any  opaque  halo;  there  is  also  an 
absence  of  vascularity.  These  ulcers  are  very  intractable  and  may 
persist  for  a  long  time.  They  may,  however,  heal  rapidly  if  a  sufficient 
degree  of  vascularity  can  be  established. 

The  complications  to  which  ulcers  of  the  cornea  may  give  rise  are 
often  very  serious  and  may  even  prove  destructive  to  the  eye.  If  the 
ulcer  is  superficial,  of  but  slight  extent,  and  occurs  in  a  young  healthy 
subject,  it  may  heal  perfectly,  and  finally  leave  hardly  any,  if  indeed 
any,  opacity  behind ;  the  cornea  in  time  regaining  its  normal  trans- 
parency. Indeed,  even  small  perforating  ulcers  which  have  given  rise 
to  anterior  capsular  cataract,  may  gradually  disappear  without  leaving 
almost  any  trace  behind  them.  I  have  not  xmfrequently  met  with  cases 
of  central  capsular  cataract  in  old  persons  whose  cornea  was  apparently 
clear,  and  it  was  not  until  it  was  examined  by  a  sirong  light  or  with 
the  oblique  illumination,  that  a  small  opacity  of  the  cornea  could  be 
detected  just  opposite  the  centre  of  the  lens ;  then,  on  enquiry,  it  was 
perhaps  ascertained  that  the  patient  had  as  a  child  suffered  from  inflam- 
mation of  the  eye. 

When  the  ulcer  has  extended  very  deeply  into  the  cornea  nearly  as 
ioT  as  the  membrane  of  Descemet,  the  latter  may  yield  before  the  intra- 
ocular pressure  and  bulge  forward,  looking  like  a  small  transparent  vesicle 
at  the  bottom  of  the  ulcer.  This  condition  has  been  termed  hernia  of  the 
cornea  or  "  keratocele."  K  the  membrane  of  Descemet  be  very  tough 
and  elastic  it  may  protrude  even  beyond  the  level  of  the  cornea,  and 
give  rise  to  a  transparent  prominent  vesicle  like  a  tear  drop.  This  gene- 
rally soon  bursts,  and  gives  rise  to  an  ulcer,  or  a  fistxdous  opening 
may  remain,  and  prove  very  intractable ;  but  it  may  exist  for  weeks  or 
even  months,  when  it  gradually  becomes  thicker,  flatter,  more  opaque, 
and  changed  into  a  kind  of  cicatricial  tissue.  It  was  generally  sup- 
posed that  the  walls  of  this  vesicle  consist  only  of  the  membrane  of 
Descemet  pushed  forward  by  the  aqueous  humour,  but  Stellwag  states 
that  they  also  always  include  some  of  the  deepest  layers  of  the  cornea, 
traces  of  which  may  even  be  found  at  the  sides  of  the  vesicle,  and 
sometimes  also  at  the  apex. 

The  chief  danger  of  the  ulcers,  apart  from  the  dense  opacities  which 
they  may  leave  behind,  is  to  be  found  in  their  perforating  the  cornea, 
and  the  degree  of  this  danger  varies  with  the  extent  and  situation  of 
the  perforation. 
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If  the  perforation  is  but  small,  the  iris  will  &I1  against  it  when  the 
aqueous   hninonr   flows  off,   withont  protrading  through  it;   plastic 
lymph  will  be  effused  at  the  bottom  of  the  ulcer  and  this  may  at  onco 
oominenoe  to  heal,  the  iris  becoming  slightly  glued  against  the  cornea. 
The  aqueous  humour  re-accumulates,  and  if  the  adhesion  between  the 
ins  and  oomea  is  but  very  slight,  it  will  yield  before  the  pressure  of  the 
aqueous,  and  the  iris  be  liberated  aud  fall  back  to  its  normal  plane. 
The  muscular  action  of  the  sphincter  and  dilator  of  the  iris  during  the 
action  of  the  popil  will  also  assist  in  breaking  through  the  adhesion, 
but  if  the  latter  is  at  all  considerable  and  firm,  the  iris  will  remain 
adherent  to  the  cornea,  and  a  more  or  less  extensive  anterior  synechia  be 
formed.     If  the  perforation  is  large,  as  it  must  be  if  the  iris  falls  into 
it  and  protrudes  through  it,  this  protmsion  may  gain  a  considerable 
size  by  the  collection  of  aqueous  humour  behind  it,  which  canses  it 
gradually  to  distend  and  bulge  more  and  more.     The  colour  of  the 
prolapse  is  soon  changed  from  black  to  a  dirty,  dusky  grey  tint,  and  its 
base  is  surrounded  by  a  zone  of  opaque  cornea.     The  portion  of  pro- 
truding iris  which  lies  against  the  edges  of  the  ulcer,  generally  becomes 
united  to  the  latter  by  an  eflbsion  of  plastic  lymph,  the  aqueous  humour 
is  again  retained,  and  the  anterior  chamber  re-established,  with  the 
exception  of  the  portion  in  the  vicinity  of  the  prolapse,  for  here  the  iris 
is  lifted  away  from  the  anterior  surface  of  the  lens,  and  a  more  or  less 
ocmsiderable  posterior  chamber  is  foimed.     The  pupil  is  distorted  and 
dragged  towards  the  perforation,  and  the  extent  of  this  distortion  varies 
with  the  size  and  situation  of  the  prolapse.     If  a  portion  of  the  pupil  is 
included  in  the  prolapse  it  will  be  irregularly  displaced  and  dragged 
towards   the  latter,   and  diminished  in  size  correspondingly  to  the 
amount   of  the   pupil  which  is  involved.      When  the  whole  pupil 
is  included  the  iris  will  be  tensely  stretched  towards  the  perforation ; 
if  the  latter  is  considerable  in  size  and  the  aqueous  humour  has  gushed 
forth  with  much  force,  the  lens  and  even  some  of  the  vitreous  humour 
may  be  lost.     Kthe  prolapse  is  small  and  seen  shortly  after  it  has  taken 
place,  it  may  often  be  replaced  under  judicious  treatment,  and  the  ulcer 
perhaps  heal  without  even  an  anterior  synechia  remaining  behind,  but 
if  it  is  considerable  in  size  the  result  will  be  much  less  ^Eivourable,  for 
the  protruding  portion  of  iris,  exposed  to  the  action  of  external  irri- 
tants, e,g,j  the  air,  movements  of  the  lids,  etc.,  becomes  inflamed  and 
covered  by  a  thin  greyish- white  layer  of  exudation,  which  gradually  be- 
comes thicker  and  more  organized,  and  assumes  a  cicatricial  texture. 
Now,  if  this  cicatricial  covering  and  the  adhesions  of  the  iris  to  the 
edges  of  the  ulcer  are  not  sufficiently  strong  to  withstand  the  intra- 
ocular pressure,  the  prolapse  will  gradually  increase  in  size,  and  the 
Borrounding  portions  of  the  cornea  will  also  bulge  more  and  more  until 
an  extensive  staphyloma  may  be  produced.     If  the  co:cnea  is  perforated 
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at  BeTand  pomisy  ihrongb  which  small  portions  of  iris  protade,   it  is 
termed  ''  Staphyloma  raoemosnm." 

If  the  perforation  is  very  small,  and  situated  at  or  near  the  centre 
of  the  cornea,  capsular  cataract  may  be  produced  in  the  manner  already 
described.  Again,  the  sudden  escape  of  the  aqueous  humour,  and  fiilliTig 
forward  of  the  lens,  may  cause  a  rupture  of  the  capsule,  and  thus  ^ve 
rise  to  lenticular  cataract 

With  regard  to  the  treatment  of  ulcers  of  the  cornea  we  must 
be  chiefly  guided  by  the  amount  of  inflammation  which  is  present. 
Whilst  we  endeavour  to  check   an  undue  degree  of  inflamm&tioiL, 
we  must  be  on  our  guard  not  to  subdue  it  too  much,  as  this  would 
fiivour  the  tendency  to  necrosis,  and  protract  the  process  of  repa- 
ration.    In  the  progressive  stage  of  an  acute  inflammatory  ulcer,  the 
patient  should  be  kept  in  a  somewhat  darkened,  but  well  ventilated 
room,  and  be  guarded  against  the  effects  of  bright  light,  cold  wind 
and  other  external  irritants.     It  may  be  necessary  to  administer  a 
brisk  purgative  and  saline  diuretics,  together  with  a  light,  non-stimu- 
lating diet,  if  there  are  marked  inflammatory  symptoms  and  the  patient 
is  of  a  strong  plethoric  habit.     But  we  must  be  upon  our  guard  not  to 
prescribe  this  kind  of  treatment  in  all  cases,  for  very  frequently  ulcers 
of  the  cornea  occur  in  persons  of  delicate,  feeble  health,  and  then  it 
would  prove  injudicious  and  injurious,  for  it  would  increase  the  ten- 
dency to  necrosis,  and  retard  the  filling  up  of  the  ulcer.     In  such  cases 
the  patient  should  be  placed  on  tonics,  and  a  very  nutritious  diet. 
When  the  process  of  repair  has  set  in,  he  should  be  permitted  to  get 
into  ^e  open  air,  indeed  this  is  especially  indicated  if  the  disease 
shows  a  tendency  to  become  indolent  and  chronic.     Much  benefit  is 
then  experienced  from  out-of-door  exercise,  and  a  residence  in  the 
country  or  at  the  sea-side. 

The  object  of  our  local  treatment  must  be  to  endeavour  to  fiimiTiiRh 
marked  symptoms  of  inflammatory  irritation,  to  stop  the  progress  of 
the  ulcer,  and  to  hasten  its  repair  and  the  absorption  of  the  morbid 
products.  If  there  is  much  injection,  photophobia,  lachrymation,  and 
ciliary  neuralgia,  atropine  should  be  dropped  into  the  eye,  the  compound 
belladonna  ointment  should  be  rubbed  over  the  forehead,  and  perhaps 
a  blister  applied  behind  the  ear.  I£  the  pain  in  and  around  the  eye  is 
very  great,  and  especially  if  the  latter  is  very  tender  to  the  touch,  two 
or  three  leeches  should  be  applied  to  the  temple.  Much  relief  will  also 
be  experienced  from  the  subcutaneous  injection  of  morphia.  A  great 
amount  of  mischief  is  but  too  often  caused  by  the  use  of  strong  caustic 
or  astringent  lotions,  during  the  acute  progressive  stage  of  the  ulcera- 
tion. Not  only  do  they  greatly  augment  th^  irritation,  but  they  increase 
the  tendency  to  necrosis  and  extension  of  the  ulcer.  It  is  only  in  the 
chronio,  torpid  ulcer  which  has  already  become  covered  by  epitheliuzn, 
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that  caustics  are  at  all  applicable,  and  eyen  then  they  mnst  be  nsed  with 
great  caution  and  circumspection.  In  the  chronic,  indolent,  non-inflam- 
matorj  nicer  we  mnst  apply  atropine,  a  compress  bandage,  and  above  all, 
warm  fomentations,  in  order  to  excite  a  certain  degree  of  inflammatory 
swelling ;  or  the  yellow  oxide  of  mercury  ointment  may  be  employed, 
Ibr  this  remedy  hastens  the  process  of  absorption  and  tends  to  prevent 
relapses.  ThepatiCTit's  health  must  be  invigorated  by  tonics,  a  generous 
diet,  and  stimulants ;  indeed  the  same  Une  of  local  and  general  treat- 
ment must  be  adopted  as  in  the  non-inflammatory  suppurative  comeitis. 
We  must  never  forget  to  apply  a  compress  bandage  over  the  eye,  in 
order  not  only  to  guard  it  against  external  irritants,  but  to  support  the 
tiiinxied  ulcerated  portion  of  the  cornea  against  the  intra-ocular  pressure, 
and  to  prevent  the  constant  movements  of  the  eyelids,  which  greatly 
impede  the  formation  of  an  epithelial  covering  over  the  ulcer ;  which, 
MS  we  have  seen,  forms  the  commencement  of  the  retrogressive  and 
reparative  stage. 

In  all  ulcers  of  the  cornea,  but  more  especially  in  those  which 
extend  deeply  into  its  substance,  the  process  of  repair  is  greatly 
retarded  by  the  high  amount  of  intra-ocular  pressure  which  the  thinned 
portion  of  the  oomea  at  the  bottom  of  the  ulcer  has  to  bear.  In  con- 
sequence of  this,  the  latter  is  very  apt  either  to  give  way  com- 
pletely, and  to  perforate ;  or  else  it  yields  somewhat  before  the  intra- 
ocolar  pressure,  bulges  forwards,  sloughs,  and  is  partly  thrown  off,  and 
thus  the  process  of  repair  is  much  impeded.  Now  we  possess  three 
principal  means  of  diminiRhing  the  intra-ocular  pressure,  viz.,  atropine, 
paracentesis,  and  iridectomy.  The  beneficial  action  of  atropine,  both 
as  a  direct  sedative,  and  in  reducing  the  intra-ocular  tension,  has  been 
already  explained. 

If  the  ulcer  has  extended  so  deeply  into  the  substance  of  the  cornea 
as  to  threaten  perforation,  no  time  should  be  lost  in  performing  para* 
ffP"^4^»  at  the  bottom  of  the  ulcer ;  for  by  so  doing,  we  shall  be  able  to 
fimit  the  perforation  to  a  very  small  extent ;  for  if  we  permit  the  spon- 
taneous perforation  of  the  ulcer,  we  find  that  before  this  occurs  the 
bottom  of  the  ulcer  extends  somewhat  in  circumference,  and  thus  a  con- 
siderable ragged  opening  may  result,  and  the  latter  will  certainly  be 
much  larger  than  if  it  had  simply  been  made  with  a  fine  needle.  More- 
over, the  escape  of  the  aqueous  humour  wiU,  in  the  former  case,  be  more 
sudden  and  forcible,  which  is  apt  to  produce  considerable  hypersQmia 
ex  vacuo  of  the  deeper  tunics  of  the  eyeball ;  prolapse  of  the  iris,  which 
may  lead  to  suppurative  iritis  or  irido-choroiditis ;  or  rupture  of  the 
capsule,  and  consequent  cataract ;  or  again,  the  suspensoiy  ligament  of 
the  lens  may  be  torn,  and  the  lens  partially  dislocated.  The  paracentesis 
shoxdd  not  be  postponed  until  the  deepest  layers  of  the  cornea  are 
implicated,  for  we  then  nm  the  risk  of  a  large  spontaneous  perforation 
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occarring  before  we  have  time  to  interfere.  The  ptinctiire  should  be 
made  with  a  fine  needle  at  the  deepest  portion  of  the  nicer,  and  the 
aqneons  hnmonr  allowed  to  flow  off  as  gently  as  possible.  The  iris 
will  gradnallj  move  forward,  and  come  in  contact  with  the  back  of  the 
cornea ;  a  thin  layer  of  lymph  will  be  effhsed  at  the  bottom  of  the  nicer, 
nnder  which  the  regeneration  of  the  corneal  tissne  will  take  place,  the 
iris  being  generally  more  or  less  glned  to  the  perforation  by  the  effiision 
of  lymph.  As  soon  as  the  opening  is  stopped  by  this  ping  of  lymph, 
the  aqneons  hnmonr  will  re-accnmnlate,  and  if  the  adhesion  between 
the  iris  and  cornea  is  bnt  slight,  it  will  readily  yield  to,  and  be  torn 
away  by,  the  force  of  the  aqneons  hnmonr  and  the  action  of  the  mnscles 
of  the  iris.  Bnt  if  the  layer  of  lymph  at  the  bottom  of  the  nicer  is 
thin  and  weak,  the  force  of  the  intra-ocnlar  pressnre  may  mptnre  it,  or 
may  canse  it  to  bnlge  forward,  and  thns  necessitate  a  repetition  of  the 
paracentesis.  The  latter  shonld  also  be  repeated,  perhaps  even  several 
times,  if  we  notice  that  the  process  of  repair  becomes  arrested,  and 
that  the  nicer  again  shows  a  tendency  to  increase  in  depth.  After  the 
operation  a  compress  bandage  shonld  be  applied.  If  the  nicer  is 
extensive,  and  if  hypopyon  or  iritis  co-exist,  the  pnnctnre  shonld  be 
made  with  a  broad  needle  at  the  edge  of  the  cornea,  or  an  iridectomy 
shonld  be  substituted.  The  indications  which  shonld  gnide  ns  in 
selecting  between  these  two  operations  have  already  been  considered 
in  the  article  upon  suppurative  oomeitis.  In  cases  of  obstinate  ulcera- 
tion of  the  cornea,  confined  especially  or  entirely  to  one  portion  of  the 
latter,  much  benefit  is  sometimes  derived  from  syndectomy  of  the  cor- 
responding segment  of  the  sclerotic ;  so  that  the  blood  supply  of  the 
affected  portion  of  the  cornea  may  be  more  or  less  cut  off.  In  obsti- 
nate chronic  vascular  ulcers  of  the  cornea,  which  have  long  resisted 
every  form  of  treatment,  and  show  a  greekt  tendency  to  recur,  the 
insertion  of  a  seton  at  the  temple  often  renders  the  most  marked  and 
striking  benefit,  the  disease  being  rapidly  cured,  and  the  relapses  pre- 
vented, if  the  seton  is  worn  for  some  time  after  the  corneal  nicer  is 
healed. 

We  are  especially  indebted  to  Mr.  Critchett  for  introducing  this 
mode  of  treatment*  in  certain  cases  of  chronic  vascular  ulcers  of  the 
cornea,  which  are  especially  characterised  by  their  protracted  course, 
their  great  tendency  to  recur,  and  the  obstinacy  with  which  they  resist 
all  ordinary  methods  of  treatment.  Mr.  Critchett  has  &vonred  me 
with  the  following  description  of  the  manner  in  which  the  seton  is  to 
be  applied : — 

''  I  generally  use  rather  stout  silk  or  fine  twine,  such  as  a  large 
suture  needle  will  carry.     I  select  a  spot  near  the  temporal  region 

*  Mr.  Spencer  Watoon  has  also  publiflhed  some  able  papers  upon  this  subject 
in  the  "  B.  L.  O.  H.  Bep.,"  and  in  the  "  Medical  Mirror." 
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under  the  hair,  so  as  to  ovoid  as  far  as  possible  a  visible  scar.  Care  is 
required  not  to  wound  the  temporal  artery ;  tliis  may  generally  be 
avoided  by  drawing  the  skin  well  away  from  the  temporal  fascia,  holding 
il  firmly  by  the  hair.  The  needle  is  thus  passed  through  at  a  level 
anterior  to  the  artery ;  about  an  inch  is  usually  included,  and  a  loose 
loop  is  formed,  which  may  be  placed  behind  the  ear ;  it  requires  to  be 
dressed  and  moved  daily ;  it  uimally  continues  to  discharge  for  two  or 
three  months,  and  then  either  cuts  its  way  through,  or  dries  up.  In 
severe  and  obstinate  cases,  where  it  is  necessary,  it  may  be  renewed, 
selecting  a  spot  near  to  the  previous  scar.  I  have  sometimes  found  it 
desirable  to  continue  the  influence  of  a  seton  for  12  months.  There 
are  certain  inconveniences  that  occasionally  arise  to  which  I  may  briefly 
allude.  It  will  sometimes  happen  that  in  spite  of  every  care  and  pre- 
caution a  branch  of  the  temporal  artery  is  pricked  by  the  point  of  the 
needle  as  it  traverses  the  skin ;  this  accident  is  at  once  recognised  by 
the  rapid  outflow  of  arterial  blood  from  one  or  both  openings,  through 
^which  the  sUk  passes.  In  the  event  of  such  an  accident,  it  is  better  at 
once  to  remove  the  silk,  and  then  moderate  pressure  checks  the  bleed- 
ing, and  in  a  few  days  a  neighbouring  spot  may  be  selected  for  the 
re-introduction  of  the  silk;  but  if  this  precaution  be  not  taken,  and  if  an 
effort  be  made  to  retain  the  seton  in  spite  of  the  hcemorrhage,  there  is  a 
great  liability  to  secondary  bleeding,  to  extravasation  of  blood  beneath 
the  scalp,  burrowing  abscesses,  and  other  untoward  casualties,  and  in  one 
instance  I  observed  the  formation  of  a  small  traumatic  aneurism.  In 
certain  exceptional  cases  the  introduction  of  the  seton  is  followed  by 
considerable  swelling  of  the  surrounding  parts,  with  a  tendency  to 
erysipelas,  and  suppurative  inflammation  cannot  be  established.  As  soon 
as  these  symptoms  show  themselves  the  silk  should  be  removed." 

If  an  nicer  is  situated  at  or  near  the  centre  of  the  cornea,  and  per- 
foration appears  inevitable,  the  pupil  must  be  kept  widely  dilated  with 
atropine,  in  order  that  when  the  cornea  gives  way  and  the  aqueous 
hnmonr  escapes,  the  edge  of  the  pupil  may  not  be  involved  in  the 
perforation.  On  the  other  hand,  if  the  ulcer  is  situated  near  the 
margin  of  the  cornea,  the  reverse  is  indicated,  and  the  pupil  should  be 
allowed  to  remain  undilated,  or  even  stimulated  to  extreme  contraction, 
by  the  appUcation  of  the  extract  of  the  Calabar  bean,  in  order  to 
remove  the  edge  of  the  pupil  as  far  as  possible  from  the  situation  of  the 
threatening  perforation.  Either  of  these  remedies  is  also  indicated 
when  a  sH^t  adhesion  exists  between  the  cornea  and  iris  (anterior 
■ynechia),  for,  by  the  strong  action  of  the  muscles  of  the  iris  which 
they  produce,  the  adhesion  may  be  forcibly  torn  through. 

If  a  slight  prolapse  has  occurred,  we  must  at  once  attempt  to 
replace  it  by  pressing  it  gently  back  with  a  spatula  or  probe,  or  we 
may  endeavour  to  cause  it  to  recede  by  widely  dilating  the  pupil  by 
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atropine.  A  firm  compress  sbonld  be  applied  in  all  cases  of  prolapse, 
for  it  will  favour  the  consolidation  of  the  wonnd  by  the  formation  of 
a  layer  of  l3miph  over  the  prolapse,  and  will  prevent  the  latter  from 
yielding  to  the  intra-ocular  pressure  and  increasing  in  size.  The  pro- 
trading  portion  of  iris  should  also  be  pricked  with  a  fine  needle,  and 
the  aqueous  humour  be  allowed  to  escape ;  for  this  will  cause  the  prolapse 
to  shrink  and  gradually  dwindle  down.  This  operation  may  be  repeated 
several  times,  and  generally  with  the  best  results ;  but  if  the  prolapse 
is  large  and  prominent,  it  should  be  first  pricked  with  the  needle,  and 
then,  when  the  escape  of  the  aqueous  humour  has  caused  it  to  collapse, 
it  should  be  seized  with  a  pair  of  iridectomy  forceps,  and  snipped  off 
with  a  pair  of  curved  scissors  quite  close  to  the  cornea,  a  firm  compress 
being  at  once  applied.  The  same  treatment  is  to  be  pursued  in 
staphyloma  iridis. 

Some  surgeons  recommend  that  the  prolapse  should  be  touched 
with  a  point  of  nitrate  of  silver,  or  with  a  little  vinum  opii;  bnt 
this  is  apt  to  set  up  great  irritation,  and  may  even  produce  severe 
iritis.  If  it  be  done  at  all,  a  weak  solution  of  nitrate  of  silver  shotdd 
be  lightly  applied  to  the  apex  of  the  prolapse,  with  a  fine  camel's 
hair  brush.  In  a  considerable  and  obstinate  prolapse,  much  benefit  is 
generally  derived  from  making  a  large  iridectomy  in  an  opposite 
direction,  for  this  will  often  cause  the  prolapse  to  recede  and  flatten. 
This  operation  is  also  indicated  when  the  pupil  is  partly  or  wholly 
implicated  in  the  prolapse  or  anterior  synechia ;  also,  when  there  is  a 
partial  staphyloma,  and,  above  all,  when  this  is  accompanied  by  an 
increase  in  the  intra-ocular  tension.  For,  as  has  been  pointed  out  by 
Von  Graefe,  in  cases  of  partial  or  complete  staphyloma,  or  of 
leucoma  prominens,  the  degree  of  blindness  is  frequently  quite  dis- 
proportionate to  the  optical  condition.  In  such  cases  there  is  often 
contraction  of  the  visual  field,  eccentric  fijcation,  increase  in  the  intra- 
ocular pressure,  and  excavation  of  the  optic  nerve.  When  glaucomatous 
symptoms  supervene  upon  partial  staphyloma,  or  leucoma  prominens, 
we  find  the  cornea  becomes  at  this  point  markedly  prominent,  even 
after  it  has  already  become  thickened  and  consolidated. 

Fistula  of  the  Cornea  often  proves  very  obstinate  and  intractable, 
and  even  dangerous  to  the  eye,  leading  perhaps  finally  to  irido- 
choroiditis  and  atrophy  of  the  eyeball.  A  fistulous  opening  of  the 
cornea  may  result  from  a  small  perforating  ulcer  of  the  cornea,  or 
from  a  wound  of  the  latter,  with  or  without  injury  to  the  lens.  The 
fistulous  opening  may  become  temporarily  closed,  so  that  the  aqueous 
humour  re-accumulates,  but  after  a  short  interval  it  again  gives  way, 
the  aqueous  flows  ofi*,  and  the  anterior  chamber  is  obliterated.  This 
may  occur  over  and  over  again.  When  fistula  of  the  cornea  exists,  the 
eye  remains  irritable  and  injected,  the  intra-ocular  tension  is  greatly 
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diminifihBd,  the  anterior  chamber  obliterated,  and  a  small  drop  of  fluid 
may  be  notioed  exuding  through  the  aperture  in  the  cornea.  Yarious 
modes  of  treatment  have  been  advocated.  At  the  outset  a  firm  com- 
pren  bandage  should  be  applied,  as  well  as  a  strong  solution  of 
atropine,  and  if  this  &j1b  to  heal  the  fistula,  the  latter  may  be 
touched  with  the  point  of  a  fine  earners  hair  brush  dipped  in  a  weak 
section  of  nitrate  of  silver,  this  being  repeated  several  times  at  an 
interval  of  a  day  or  two.  The  disadvantage  of  this  mode  of  treatment 
is,  however,  that  it  often  produces  an  indelible  cicatrix.  An  iridectomy 
frequently  proves  of  more  service.  Wecker*  considers  that  the  fistula  is 
dne  to  an  eversion  of  the  membrane  of  Descemet  at  this  point,  and  has 
therefore  devised  the  following  treatment.  He  introduces  into  the 
opening  a  very  fine  smooth-pointed  straight  pair  of  forceps,  and,  seizing 
tiie  wall  of  the  fistulous  track,  bruises  its  lining,  and  thus  denudes  the 
eoineal  tissiie.  This  having  been  done  at  several  points,  atropine  and 
m  oompresa  bandage  must  be  applied.  Ghreat  care  and  delicacy  are 
required  not  to  rupture  the  capsule  with  the  point  of  the  forceps.  He 
has  thus  cured  a  case  of  fistula  of  the  cornea,  which  had  resisted  for  ten 
months  different  modes  of  treatment.  Zehenderf  has  found  the  pro- 
longed use  of  the  extract  of  Calabar  bean  of  great  service  in  curing  a 
comeBl  fistula. 


7.— DIFFUSE    CORNEITIS   (PARENCHYMATOUS, 
INTERSTITIAL,  SYPHILITIC). 

In  this  disease  we  may  also  distinguish  two  principal  forms.  The 
one  is  aooompanied  by  marked  symptoms  of  inflammation,  and  is  hence 
called  **  vascular  difluse  comeitis."  In  the  other,  or  '*  non- vascular" 
Ibno,  these  symptoms  are  entirely  absent. 

1.  In  the  vascular  diffuse  cameitis  we  notice,  together  with  a  certain 
varying  degree  of  conjunctival  and  subconjunctival  injection,  a  sone  of 
vessels  passing  from  the  margin  of  the  cornea  more  or  less  towards  the 
centre,  where  they  terminate  in  a  sharply  defined  line.  They  are  not 
tritnat^  on  the  surface  of  the  cornea,  as  those  in  pannus,  but  enter 
deeply  into  its  substance.  They  consist  in  part  of  vessels  derived  from 
the  junction  of  the  conjunctival  and  subconjunctival  vessels  near  the 
margin  of  the  cornea^  and  in  part  also  of  branches  coming  from  the 
blood-vessels  of  the  ciliary  body.  Sometimes  the  vascularity  at  the 
edge  of  the  cornea  is  so  great,  that  it  looks  like  a  bright  red  zone  of 
extravasated  blood.  Soon  there  is  noticed  at  one  or  more  points,  a 
■light  opacity  of  the  cornea,  which  generally  commences  at  the  margin 

•  '*  AmiBleB  d'Ooolistique/'  toI.  66,  806. 
t  "  KL  Monatobl.,"  1868,  86. 
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where  its  densiiy  is  greatest,  and  gradually  shades  off  towards  ilie 
centre  into  transparent  cornea.     Sometimes,   howeyer,   the    opsdty 
begins  at  the  centre,  whence  it  slowlj  extends  towards  the  pmphery. 
The  clondiness  gradoallj  increases  in  extent  and  thickness,  until  tha 
whole  surface  of  the  cornea  may  become  diffusely  opaqne.    The  density 
and  colour  of  the  opacity  vary  a  g^ood  deal.     Thns,  it  may  be  but 
thin,  and  of  a  greyish  white  colour,  having  very  mnch  the  appearance 
of  frosted  glass,  or  it  may  be  thicker  and  of  a  yellowish  creamy  tint, 
more  especially  in  the  centre  of  the  cornea.     Indeed,  at  this  point  yre 
not  nnfreqnently  see  a  large  circular  patch  of  a  pale  yellow  colour, 
which  is  evidently  deeply  seated  in  the  substance  of  the  cornea.     This 
central  patch  may  gain  a  considerable  size,  even  of  two  or  three  lines  in 
diameter.     Sometimes  several  such  denser  patches  may  be  noticed  at 
different  points.     The  epithelial  layer  at  first  retains  its  normal  smooth- 
ness, but  after  a  time  it  becomes  somewhat  rough  and  thickened,  as  if 
it  had  been  lightly  pricked  by  a  pin,  or  a  fine  powder  had  been  strewn 
over  it.     The  disease  shows  very  little  tendency  to  ulceration  or  to 
purulent  necrosis,  unless  it  has  been  veiy  injudiciously  treated  by 
caustics  or  strong  astringent  coUyria.     But  the  whole  surface  of  the 
cornea  may  be  swollen  and  become  somewhat  prominent^  yielding  here 
and  there  to  the  intra-ocular  pressure  and  bulging  forward.     Grenerally 
these  prominences  disappear  with  the  infiltration,  but  if  they  have  been 
considerable,  they  may  leave  behind  some  impairment  of  the  true  cur^ 
vature  of  the    cornea.     The  amount    of   inflammation    and    ciliary 
irritation  vary  very  much.     Sometimes  there  is  very  considerable  and 
obstinately  persistent  photophobia,  together  with  lachrymation  and  a 
certain  degree  of  ciliary  neuralgia.    In  other  cases  these  symptoms  never 
assume  any  particular  prominence.     The  sight  is  always  greatly  im- 
paired,  so  that  the  patient  can  hardly  see  a  hand  moving,  which  is  due 
to  the  difiuse  character  of  the  opacity,  for  it  is  as  if  he  were  looking 
through  a  piece  of  ground  glass.     If  both  eyes  beoome  affected,  which 
is  generally  the  case,  the  effect  of  this  total  loss  of  sight  is  most  depress- 
ing, and  demands  the  greatest  confidence  in  the  surgeon  to  prevent 
the  patient  from  seeking  other  and  perhaps  injudicious  advice.    For 
the  disease  runs  a  most  slow  and  protracted  course;  months  and 
months  elapse  before  any,  even  slight,  improvement  begins  to  show 
itself,  and  during  all  this  time  no  treatment  appears  of  any  special  ser- 
vice.    We  can  but  let  the  disease  run  its  course,  and  endeavour  to 
guide  it  in  its  progress.     It  may  take  from  six  to  eight  weeks  until  it 
has  reached  its  acme.;  the  cornea  being  then,  perhaps,  almost  covered 
with  closely  crowded  blood-vessels,  which  reach  almost   up  to  its 
very  centre,  where  is  seen  a  thick  yellow  infiltration.    The  red  appear- 
ance of  the  cornea  is  often  increased  by  small  extravasations  of  blood, 
caused  by  the  giving  way  of  some  of  the  vessels.     The  disease  may 
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BOW  remain  atationarj  for  a  few  weeka,  and  then  the  process  of  repara- 
tam  Bete  in.  The  yascolarity  diminishes ;  the  yessels  are  less  closelj 
arranged  at  the  edge  of  the  cornea,  and  show  more  or  less  considerable 
gaps  between  them ;  and  the  infiltration  becomes  thinner  and  lighter 
in  ooknir,  gradnallj  disappearing  more  and  more  from  the  periphery 
towards  the  centre,  which  is  the  last  to  clear  up. 

The  prognosis  of  the  disease  is,  on  the  whole  fistyonrable,  for 
althongh  it  runs  a  most  protracted  course,  which  may  extend  over  many 
mnnths,  and  although  the  opacity  of  the  cornea  may  be  so  dense  as  to 
prerent  the  patient  from  eyen  counting  fingers,  there  is  no  tendency  to 
nloeration  of  the  oomea^  and  the  opacity  gradually  disappears  until 
tlieEre  is  finally  perhaps  only  a  slight  cloudiness  left.  Both  eyes  are 
geoeiraliy  affected,  and  this  renders  the  affection  of  course  the  more 
harassing  and  alarming  to  the  patient,  who  may  thus  remain  for  many 
wedcs  almost  totally  blind.  Iritis  is  a  fr^uent  accompaniment  of  the 
mflammation  of  the  cornea,  and  may  be  quite  unsuspected  during  the 
progress  of  the  case,  as  the  iris  is  hidden  frt)m  yiew  by  the  opacity  of 
the  oomea ;  and  it  is  only  when  the  latter  becomes  clearer  that  the  iris 
is  found  somewhat  discoloured,  and  the  pupil  irregular  and  adherent. 
But  a  still  grayer  and  more  dangerous  complication  is  inflammation  of 
tiie  ciliary  body,  which  is  especially  apt  to  occur  if  the  case  has  been 
carelessly  treated,  or  caustic  or  strong  astringent  collyria  haye  been 
applied.  We  must  suspect  this  complication,  if  the  symptoms  of  inflam- 
matory irritation  are  greatly  increased  in  intensity,  if  the  yascularity, 
photophobia,  lachrymation,  and  ciliary  neuralgia  are  seyere,  if  the  sight 
is  rapidly  diminished,  and  the  field  of  yision  markedly  contracted,  and 
if  the  eye  at  the  region  of  the  ciliary  body  is  extremely  sensitiye  to 
the  touch. 

Diffuse  comeitis  is  especially  apt  to  occur  between  the  ages  of  fiye 
and  twenty,  but  it  may  be  met  with  up  to  thirty-fiye  or  forty.  It 
generally  occurs  in  persons  in  a  feeble,  delicate  state  of  health,  which 
may  be  due  to  numerous  causes,  such  as  want  and  priyation,  yery  hard 
and  fiitigning  work,  more  especially  in  a  confined  or  yitiated  atmosphere; 
and  it  is  often  met  with  in  persons  affected  with  a  scrofulous  diathesis, 
or  with  inherited  syphilis.  I  cannot  at  all  agree  with  the  yiew  that 
diffuse  comeitis  is  always  due  to  inherited  syphilis,  for  although 
I  hare  often  seen  it  associated  with  the  latter,  yet  it  many  cases 
not  the  slightest  trace  of  a  syphilitic  taint  could  be  ascertained,  and 
there  was  a  marked  and  complete  absence  of  the  peculiar  syphilitic 
fieatores  and  the  notched  teeth.  Indeed,  I  think  that  we  are  often  too 
apt  hastily  to  jump  to  the  conclusion  that  hereditary  syphilis  exists, 
when  on  a  more  careful  and  searching  examination  into  some  of  these 
histories,  it  would  be  found  that  the  miscarriages,  early  deaths  of  the 
children^  etc.,  were  due  to  perfectly  natural  causes,  and  quite  inde- 
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pendent  of  any  sypliilitic  taint.  I  maj  of  conrse  be  met  with  the 
constantly  recnrring  argrunent  that  it  is  impossible  to  get  at  the  truth 
of  the  history,  but  I  think  that  we  are  justified  in  giving  the  patient 
and  his  parents  the  benefit  of  the  doubt,  if  no  reliable  proof  of  the 
presence  of  inherited  syphilis  can  be  made  out.  For  this  reason,  I 
must  completely  disagree  with  those  authors  who  term  this  disease 
"  syphilitic  comeitis."  For,  as  I  have  abready  stated,  it  is  frequently 
met  with  in  persons,  in  whom  not  the  slightest  trace  of  a  syphilitio 
taint  can  be  detected.  Whilst  combating  some  of  these  views,  I  must^ 
however,  seize  this  opportunity  to  express  my  admiration  for  the  very 
important  and  interesting  researches  of  Mr.  Jonathan  Hutchinson,* 
into  the  frequent  connection  between  inherited  syphilis  and  many  of 
the  diseases  of  the  eye,  a  discovery  which  has  proved  of  great  im- 
portance and  use  in  the  treatment  of  these  affections. 

In  the  treatment  of  this  disease,  we  must  be  chiefly  contented  with 
guarding  the  eye  against  all  noxious  influences,  such  as  bright  light, 
wind,  draughts,  etc.,  and  must  endeavour  to  prevent  the  inflammatory 
symptoms  from  gaining  an  undue  prominence.  Unfortunately  we  do 
not  at  present  know  of  any  means  of  checking  the  progress  and 
development  of  the  disease,  or  of  curtailing  its  protracted  course. 
The  use  of  caustics  or  astringent  collyria  must  be  most  carefbUy 
avoided,  as  they  only  tend  to  increase  the  inflammatory  irritation  and 
to  produce  complications,  such  as  ulcers  of  the  cornea,  or  inflammation 
of  the  iris  or  ciliary  body.  At  the  outset,  atropine  should  always  be 
applied,  although  when  the  cornea  becomes  diffusely  clouded,  it  is  but 
of  little  use,  as  it  is  not  absorbed,  and  it  is  apt  to  increase  the  inflamma^ 
tion  if  it  be  too  long  continued.  But  when  the  cornea  begfins  to  clear, 
atropine  or  the  belladonna  collyrium  should  be  again  applied.  Local 
depletion  and  very  antiphlogistic  treatment  are  not  well  borne  on  account 
of  the  weakly  and  feeble  health  of  the  patient.  Moreover,  they  tend 
to  impede  the  formation  of  blood-vessels  on  the  cornea,  and  to  protract 
the  course  of  the  disease.  But  if  symptoms  of  cycHtis  make  their 
appearance,  leeches  should  be  applied  to  the  temple,  and  paracentesis 
should  be  performed ;  and  if  the  sight  deteriorates  greatly,  the  field  be- 
comes contracted,  and  especially  if  the  intra-ocular  tension  increases,  an 
iridectomy  should  be  made  at  once.  When  the  cornea  is  beginning  to 
clear  up,  the  absorption  of  the  morbid  products  may  be  hastened  by 
applying  slight  irritants.  The  best  to  commence  with,  is  the  insuffla* 
tion  of  calomel,  which  should  be  employed  once  daily.  If  the  eye 
bears  this  well  without  becoming  too  much  irritated,  the  yellow  pre- 
cipitate ointment  should  be  substituted  for  it.     At  first  I  generallj 

*  Tide  Mr.  Hutohinflon's  admirable  work,  "  Syphilitic  Diseases  of  the  Eye  and 
Ear." 
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^KMSfAoj  it  of  about  the  strengtli  of  two  grams  to  the  drachm,  and  nse 
but  a  Yery  small  quantity.  If  it  excites  much  irritation,  I  nse  a  still 
-weaker  mixture,  or  postpone  its  nse  for  a  few  days.  I  have  fonnd  it 
by  &r  the  best  remedy  for  accelerating  the  absorption  of  opacities  of 
the  oomea.  A  collyrinm  of  iodide  of  potassium  (gr.  ij  ad  ^')  is  also 
serriceable  for  this  purpose.  Hasner  has  practised  paracentesis  in 
some  of  these  cases  of  diffuse  comeitis. 

It  is  of  great  importance  to  attend  to  the  general  health  of  the  patients, 
as  they  9re  as  a  mle  of  a  feeble  cachectic  habit.  Tonics,  especially  the 
syrup  of  the  iodide  of  iron,  quinine,  or  the  citrate  of  qTiinine  and  steel 
should  be  administered.  God-Hyer  oil,  with  or  without  qninine  or  steel 
IB  also  of  much  benefit.  If  a  syphilitic  taint  is  suspected,  the  iodide 
and  bromide  of  potassium  in  combination  with  the  bichloride  of  mer- 
cury and  cinchona,  may  be  given  with  much  advantage.  The  diet 
should  be  nutritious  and  easily  digestible.  Meat  may  be  allowed 
two  or  three  times  daily,  and  wine  and  malt  liquor  may  be  fireely 
administered.  In  fact  everything  should  be  done  to  strengthen  the 
patient.  In  hospital  practice,  I  have  often  been  obliged  to  take  such 
patients  into  the  house  for  many  months,  in  order  that  they  might  have 
more  attention,  and  a  more  generous  diet  than  they  would  have  ob- 
tained at  home.  When  the  acute  stage  is  past,  and  the  cornea  is 
b^inning  to  clear,  the  patient  should,  if  possible,  be  sent  into  the 
oountzy,  or  still  better  to  the  sea  side,  and  enjoy  a  great  deal  of  out- 
of-door  exercise.  The  obstinate  photophobia  and  chronic  irritability 
of  the  eye,  which  often  prove  so  troublesome,  yield  sometimes  most 
rapidly  to  change  of  air. 

2.  In  the  non-vascular  diffuse  comeUis^  we  notice  that  a  small  cloud 
appears  in  the  centre  of  the  cornea,  unaccompanied  by  any  but  the 
slightest  symptoms  of  irritation,  and  there  is  only  a  very  faint  rosy  in- 
jection aroDud  the  cornea,  but  not  extending  on  to  it.  In  the  course  of 
ten  or  fourteen  days  the  opacity  extends  over  the  whole  snrface  of  the 
oomea,  giving  it  the  appearance  of  gpx>und  glass,  or  of  a  mirror  that 
has  been  lightly  breathed  upon.  The  symptoms  of  irritation,  espe- 
cuJly  the  photophobia,  may  now  increase  somewhat,  but  the  vascularity 
remains  slight.  The  vesseLs  never  become  very  numerous  or  closely 
crowded  together,  as  is  the  case  in  the  vascular  form ;  but  individual 
yessels  straggle  on  towards  the  infiltration,  and  do  not  terminate 
unifi)rmly  in  a  defined  line.  The  opacity  gradually  becomes  somewhat 
more  dense  and  yellow  towards  the  centre,  and  then,  after  a  time,  clears 
up  at  the  periphery,  and  the  infiltration  slowly  disappears  in  a  centri- 
petal direction.  The  course  of  this  form  is  also  extremely  protracted, 
and  many  months  may  elapse  until  the  cornea  regains  its  transparency. 
The  prognosis  is  still  more  favourable  than  in  the  vascular  form,  for 
there  is  far  less  tendency  to  complications  with  inflammation  of  the  iris 
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or  ciliary  body,  or  to  ulceration  of  the  cornea;  althongh  the  latter  may 
be  produced  if  strong  caofitics  or  astringents  be  employed. 

The  canses  are  the  same  as  in  the  vascnlar  form.  K  there  is  any 
marked  irritability  of  the  eye,  this  should  be  treated  by  atropine,  cold 
compresses,  blisters,  etc.  But  in  the  majority  of  the  cases  just  l^e 
reverse  obtains,  the  progress  of  the  affection  languishes  and  becomes 
torpid,  and  there  is  a  complete  absence  of  all  symptoms  of  inflam- 
matory ir^tation.  In  such  cases  it  is  adyisable  to  apply  a  slight 
irritant,  more  especially  the  yellow  oxide  of  mercury  ointment  every 
day  for  a  few  days.  This  will  excite  a  little  irritation,  the  central 
portion  of  the  inflammation  will  become  somewhat  more  thick  and 
yellow,  and  the  progress  of  the  disease  will  become  accelerated.  It 
has  often  been  noticed  that  a  certain  amount  of  conjunctivitis  is  very 
favourable.  Thus,  if  the  patient  suffering  from  this  form  of  comeitis, 
by  accident  contracts  catarrhal  ophthalmia,  the  progress  of  the  affection 
of  the  cornea  will  be  greatly  hastened,  and  an  infiltration  disappear 
in  a  few  weeks,  which  would  otherwise  have  taken  many  months  before 
it  had  become  absorbed.  This  fact  led  Yon  Qraefe  to  employ  warm 
fomentations  in  these  cases,  in  order  to  excite  a  certain  degree  of 
inflammatory  swelling  of  the  conjunctiva.  They  are  indicated  if  the 
vascularity  and  irritation  are  but  very  slight,  and  the  progress  of  the 
disease  extremely  protracted  and  sluggish.  They  must  be  employed 
with  care  and  circumspection,  so  that  they  may  not  excite  too  much 
inflammation  of  the  conjunctiva,  which  would  retard  instead  of  hastening 
the  absorption  of  the  infiltration,  and  perhaps  leave  it  incomplete. 

a— OPACITIES  OP  THE  CORinaA. 

These  vary  much  in  situation,  extent,  and  thickness.  If  they  are 
quite  superficial  and  thin,  looking  like  a  faint  greyish  blue  cloud,  they 
are  termed  nebtdaa.  If  the  opacity  is  of  a  denser,  white,  pearly,  tendin- 
ous appearance,  and  situated  more  deeply  in  the  substance  of  the 
cornea,  it  is  caUed  an  albugo  or  leucoma. 

A  temporary  diffuse  opacity  of  the  cornea  may  be  produced  by  sudden 
increase  of  the  intra-ocular  pressure,  as  in  certain  forms  of  glaucoma^ 
etc.  This  opacity  is  probably  due  in  part  to  a  displacement  of  some  of 
the  corneal  elements,  and  also,  perhaps,  to  a  disturbance  of  the 
nutrition  of  the  cornea  from  the  compression  of  the  nerves. 

We  meet  with  a  very  superficial  opacity  of  the  cornea,  which  is 
due  to  changes  in  the  epithelial  layer.  Here  and  there  the  epithelial 
cells  become  thickened,  aggregated  together,  and  opaque,  their  con- 
tents having  perhaps  undergone  fatty  degeneration.  These,  opacities 
are  of  a  faint  grey,  or  bluish  grey  colour,  with  an  irregular  margin.   In 
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oentre,  the  reflection  of  an  object,  for  instance  a  window,  will 
be  found  indistinct,  or  more  or  less  distorted.  Oenerally  they  are 
easily  observable.  They  may,  howeyer,  be  so  slight  as  to  escape  deteo* 
tkm,  bat  become  very  evident  with  the  oblique  LQmnination.  They 
ooctET  after  the  superficial  forms  of  comeitis,  especially  pannns  dne  to 
disttchiasis  or  grannlar  Hds,  and  also  after  superficial  nlcers  of  the 


The  deeper  opacities,  which  are  situated  in  the  substance  of  the 

oomea  itself^  may  be  confined  to  a  certain  portion  of  it  (partial  leucoma) 

or  extend  over  its  whole  surface  (total  leucoma).     The  cloudiness  may 

eitlier  be  of  a  uniform  greyish  blue,  or  greyish  white  colour,  or  may  be 

nuMde  up  of  several  opaque  white  patches  or  spots  of  varying  extent 

and  shape.     The  outline  of  these  opacities  is  irregular  and  not  sharply 

defined,  being  shaded  gradually  off  into  the  normally  transparent 

oomea.     Their  thickness  and  colour  also  vary  much,  from  a  greyish 

blue  to  a  yellowish  white  and  densely  opaque  tint.    The  epithelial  layer 

is  often  irregular  and  punctated,  as  if  a  fine  powder  had  been  dusted 

orver  it,  and  this  causes  a  distortion  of  the  reflected  image.     Or,  again, 

the  opacities  may  look  like  little  opaque  chalky  nodules  strewn  about 

on  diflferent  portions  of  the  cornea  (generally  near  its  surface),  and  are 

ihe  remains  of  phlyctenulsB. 

Fine  punctated  opacities  are  also  met  with  on  the  posterior  surface  of 
ilie  cornea.  They  are  generally  arranged  in  the  form  of  a  pyramid,  with 
its  base  downwards,  and  are  chiefly  due  to  a  precipitation  of  lymph  on 
the  posterior  wall  of  the  cornea,  but  also  perhaps  to  inflammatory  changes 
in  the  posterior  epithelial  layer.  These  peculiar  opacities  are  observed 
in  serous  iritis  (sometimes  termed  aquo  capsulitis,  comeitis  punctata, 
etc.),  and  also  in  inflammations  of  the  deeper  tunics  of  the  eyeball,  and 
sympathetic  ophthalmia.  In  the  latter  cases,  similar  punctated 
opacities  may  also  occur  on  the  anterior  surface  of  the  cornea.  The 
different  opacities  which  we  have  mentioned  are  chiefly  due  to  inflam- 
matoiy  changes  in  the  corneal  and  epithelial  cells,  and  are  capable  of 
undergoing  ahnost  complete  absorption,  so  that  they  may  hardly  leave 
a  trace  behind  them.  It  is  necessary  to  distinguish  from  them  another 
form  of  opacity  which  is  dependent  upon  permanent  change,  often  of  a 
tendinous  or  cicatricial  nature,  and  hence  does  not  undergo  absorption, 
but  remains  indelible.  These  opacities  are  more  regular  and  sharply 
defined  in  their  outline,  and  have  a  more  uniform  tendinous,  glistening 
white  or  chalky  appearance,  having,  perhaps,  a  deposit  of  fatty  or 
earthy  matter  in  the  centre.  The  epithelial  layer  is  smooth  and  not 
irregular.  These  cicatrices  vaiy  in  extent  and  shape,  in  accordance 
with  the  size  and  depth  of  the  original  ulcer ;  they  do  not,  however, 
correspond  exactly  to  it,  because  a  portion  of  the  latter  is  very 
frequently  filled  up  by  transparent  corneal  tissue.     These  cicatricial 
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Opacities  oocur  Yerj  frequently  together  with  those  doe  to  inflamnu^ 
torj  changee,  so  that  we  have  the  two  forms  easiang  together.  The 
cicatrix,  instead  of  being  sharply  defined,  is  then  snnaanded  by  a  more 
or  less  wide  opaqne  areola  of  inflammatoiy  infiltration.  The  hitter  may 
in  time  become  completely  absorbed  and  transparent,  and  leave  only  the 
cicatricial  opacity,  which  will,  of  coorae,  be  now  considerably  less  in 
size  than  the  original  lencoma. 

In  cases  (^perforating  nicer  of  the  cornea,  accompanied  with  ante- 
rior synechia,  the  cicatrix  to  which  the  iris  remains  attadied  is  termed 
leucoma  adherens*  K  it  be  situated  near  the  centre  of  the  cornea^  a 
portion  of  the  pupil  will  be  included  in  it,  leaving,  perhaps,  ihe  other 
part  of  the  pupil  free,  and  opposite  a  transparent  portion  of  the 
cornea. 

A  peculiar  superficial  opacity  of  the  cornea  is  sometimes  met  with, 
which  is  due  to  calcareous  deposits  (consisting  of  phosphate  and  car- 
bonate of  lime)  in  the  anterior  elastic  lamina.  These  opacities  are  of 
a  mottled  brownish  hue,  with  an  indistinct  margin,  which  shades  off, 
more  or  less  abruptly,  into  the  healthy  cornea.  Their  course  is  very 
protracted,  and  they  are  apt  simultaneously  to  affect  both  eyes.  Two 
very  interesting  cases  of  this  peculiar  opacity,  which  occurred  about  the 
same  time,  have  been  described  by  Mr.  Dixon*  and  Mr.  Bowman.f  In 
each  of  these  cases  a  portion  of  the  opacity  opposite  the  pupil  was 
scraped  off  with  a  scalpel,  and  was  found  to  consist  of  hard  gritty 
matter,  situated  just  beneath  the  epitheliiun.  The  result  of  the  opera- 
tion upon  the  sight  was  excellent.  Sometimes  earthy  or  metallic 
incrustations  are  formed  upon  the  cornea,  and  give  rise  to  peculiar 
opaque  or  chalky-looking  specks.  This  occasionally  occurs  from  the 
contact  of  quicklime  or  the  deposits  formed  from  lead  lotion  in  cases  of 
ulcers  or  abrasions  of  the  cornea. 

The  prognosis  in  cases  of  opacity  of  the  cornea  will  depend  very 
much  upon  the  age  and  constitution  of  the  patient,  and  upon  the  dura- 
tion, extent,  situation,  and  nature  of  the  opacity.  Thus,  in  children 
and  young  persons  in  good  health,  opacities,  the  result  even  of  extensive 
comeitis  or  deep  ulcers,  may  in  time  disappear  almost  completely, 
without  leaving,  perhaps,  any  trace  behind.  I  have  already  stated  that 
this  may  even  occur  in  small  perforating  ulcers  which  have  g^ven  rise 
to  central  capsular  cataract.  With  regard  to  the  opacities  due  to  in- 
flammatory changes  in  the  corneal  tissue,  it  may  be  laid  down  as  a 
general  rule  that  the  more  recent,  superficial,  and  limited  such  opacities 
are,  the  more  rapidly  and  completely  do  they  disappear.  By  the 
application  of  irritants  to  the  eye,  we  may  greatly  assist  in  removing 
the  cloudiness  due  to  inflammatory  changes  in  the  corneal  and  epithe- 

•  "  Diseasefl  of  the  Eye/*  Srd  edition,  p.  114. 

t  "  Lectures  on  parts  concerned  in  the  Operations  on  the  Eje/*  pp.  88  and  117. 
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Ual  oeOs.     We  tlins  ezoite   byperadinia  of  the   parts,  increase  the 
mterdiaiige   of  material,  and   accelerate  and   stimnlate  the  process 
of  absorption.     When  the  opacities  are  dne  to  permanent  cicatricial 
diaages,  these  applications  are  of  no  avail,  and  we  must  then  have 
reoonrse  to  other  remedies  if  the  opacity  causes  any  impairment  of 
viffioxu     If  the  opacity  is  dense  and  situated  in  or  very  near  the  centre 
of  the  oomea,  the  sight  may  be  very  considerably  affected,  as  it  will  more 
or  less  cover  the  pupil.   But  even  slighter  opacities  may  somewhat  impair 
and  oonfiise  the  vision,  by  the  diffusion  and  irregular  refraction  of  the 
rays  of  light  which  they  produce.     But,  apart  from  this  effect  upon 
the  sight,  these  opacities  may  give  rise  to  other  complications.     Thus, 
on  account  of  the  indistinctness  of  the  retinal  image  produced  by  the 
cloudy  state  of  the  cornea,  the  patient  will  bring  small  objects  (as  in 
reading,  sewing,  etc.)  very  close  to  the  eye,  in  order  to  gain  a  larger 
and  more  distinct  imag^.     But  this  constant  accommodation  for  a  very 
near  point,  after  a  time  causes  the  lens  to  forfeit  some  of  its  elasticity, 
so  that  it  cannot  resume  its  original  form,  and  the  accommodation  cannot 
relax  itself  completely  when  the  eye  is  looking  at  distant  objects.     The 
lens  remains  too  convex,  and  the  eye  has  become  myopic.     The  latter 
may  be  also  in  part  due  to  a  change  in  the  shape  of  the  eyebaU,  pro- 
duced by  constant  and  long-continued  accommodation  for  near  objects 
(vide  article  "  Myopia")-     Opacities  of  the  cornea  may  also  give  rise 
to  oscillation  of  the  eyeballs,  and  to  strabismus. 

Innumerable  local  remedies  have  been  reconmiended  for  the  disper- 
Bon  of  opacities  of  the  cornea.  From  amongst  these  we  may  select  the 
following  as  the  most  trustworthy  and  efficacious : — The  insufflation  of 
f>fJoPf*^l^  the  red  or  yellow  oxide  of  mercury  ointment,  coUyria  of  iodide 
of  potassium,  vinum  opii,  nitrate  of  silver,  sulphate  of  copper,  and  the 
sulphate  of  soda.  Together  with  the  use  of  any  of  these  agents,  atro- 
pine should  be  applied,  as  it  diminishes  the  intra-ocular  pressure,  and 
thus  fiunlitates  the  interchange  of  material  and  the  process  of  absorption. 
I  have  generally  found  it  best  first  to  dust  in  calomel  for  a  few  days, 
in  order  to  see  how  the  eye  bears  this,  and  then,  if  it  does  not 
excite  too  much  irritation,  to  employ  a  stronger  irritant,  especially 
the  red  or  yellow  oxide  of  mercury  ointment.  At  first  its  strength 
should  not,  I  think,  exceed  one  or  two  g^rsins  to  the  drachm  of  lard. 
A  Httle  portion,  about  the  size  of  a  couple  of  pins'  heads,  should  be 
placed  on  the  inside  of  the  lower  eyelid,  by  means  of  a  probe,  and  the  lids 
should  then  be  well  rubbed  over  the  cornea,  so  that  the  ointment  may 
come  well  in  contact  with  it.  If  the  yellow  precipitate  ointment  be 
used  of  greater  strength  than  that  mentioned  above,  it  should  be 
removed  after  a  few  minutes,  otherwise  it  may  produce  too  much 
irritation.  If  it  is  found  that  the  ointment  excites  a  great  deal  of 
rritation,  redness,  and  pain,  a  smaller  quantity,  or  a  weaker  prepara- 
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tion  shonld  be  used,  or  the  calomel  sHonld  be  again  substitiited  for  a 
few  days.  Generallj  it  is  better  if  the  snrgeon  can  himself  applj  these 
remedies,  as  he  is  then  able  to  watch  their  action  upon  the  eye ;  but 
if  the  proper  mode  of  using  the  calomel  and  the  ointment  be  ex- 
plained and  shown  to  the  patient,  I  have  fonnd  no  difficulty  in  getting 
these  remedies  applied  by  the  patient  himself,  or  his  Mends.  I  have 
also  fonnd  advantage  finom  the  application  of  iodide  of  potassinm,  either 
in  a  collyrinm  or  mixed  with  the  yellow  precipitate,  in  the  following 
proportion : — Iodide  of  Potassinm  gr.  j.,  Yellow  Oxide  of  Mercury  gr.  ij., 
Adipis  5j* — 5^j*  ^^®  instillation  of  a  Uttle  yinnm  opii  also  proves  very 
useful.  The  nitrate  of  silver  or  sulphate  of  copper  are  only  indicated 
when  there  is  any  inflammatory  swelling  of  the  conjunctiva,  accompa. 
nied  by  some  muco-purulent  dischax^.  After  any  of  these  remedies 
have  been  used  for  some  length  of  time,  they  should  be  exchanged  for 
some  other  agent,  as  the  eye  gets  accustomed  to  them,  and  they  appear 
temporarily  to  lose  their  effect. 

Electricity  was  formerly  in  vogue  for  the  cure  of  opacities  of  the 
cornea.     It  has  now,  however,  fallen  into  disuse. 

Dr.  Rothmund,*  of  Munich,  has  lately  strongly  recommended  the 
subconjunctival  injection  of  salt  and  water  in  cases  of  dense  non- 
vascular opacities,  such  as  often  remain  after  difluse  comeitis.  The 
strength  of  his  solution  varies  from  3j. — 5d-  ^^  Salt  to  Jj.  of  Water.  He 
injects  this  fluid,  which  is  slightly  warmed,  very  gradually  beneath  the 
conjunctiva,  at  a  distance  of  about  one  and  a  half  or  two  lines  from 
the  edge  of  the  cornea,  around  which  it  soon  produces  considerable  che- 
motic  swelling.  It  causes  very  little  pain.  After  the  injection  he 
applies  a  compress  bandage,  and  in  the  course  of  five  or  six  hours  the 
chemosis  has  generally  entirely  disappeared  from  absorption  of  the  fluid. 
But  the  eye  now  looks  red,  and  there  is  more  or  less  conjunctival  and 
subconjunctival  irritation,  together  with  some  amount  of  ciliary 
neuralgia  and  photophobia.  These  symptoms  of  irritation  disappear 
entirely  in  the  course  of  five  or  six  days.  From  parallel  experiments 
instituted  by  Dr.  Rothmund,  in  cases  in  which  the  comesB  of  both  eyes 
were  completely  opaque,  it  seems  that  this  remedy  is-  extremely  ser- 
viceable in  hastening  absorption. 

The  chalky  incrustations,  or  deposits  of  lead  upon  the  cornea,  should 
be  carefully  scraped  off  with  a  cataract  or  sickle-shaped  knife.  K  they 
are  extensive,  the  whole  need  not  be  removed,  but  only  a  portion  suffi- 
ciently large  to  uncover  the  pupil.  As  this  operation  is  sometimes  very 
painful,  it  had  better  be  done  under  chloroform,  especially  in  children. 
Afterwards,  a  little  olive  oil  or  atropine  should  be  applied  to  the  eye. 

But  if  the  opacity  resists  all  these  remedies,  and  materially  impairs 

•  "  Klinische  Monatoblatter  f.  Aagenheilkunde,"  L866,  p.  161. 
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the  sight,  we  miut  endeavour  to  improve  vision,  either  perhaps  by 
soTOB  optical  arrang^ement,  or  by  the  formation  of  an  artificial  pnpil 
opposite  a   dear  p(»tion  of  the  cornea.     In  order  to  diminish  the 
effect  of  the  difihaion  and  irregular  refraction  of  the  rays  prodnced 
by  the   cloudiness,   great  advantage  is  often  experienced  from  the 
nee  of  stenopaic  spectacles   (Bonders)*.     These  consist  of  an  oval 
metal  plate,  having  a  small  central  apertnre.     The  effect  of  this  is  to 
permit  only  the  central  rays,  which  fall  in  the  optic  axis,  to  pass, 
whereas  all  the  peripheral,  diffused  light  is  excluded.     K  necessary, 
convex  or  concave  lenses    may  be  applied    behind  the   apparatus. 
Although  these  stenopaic  spectacles  often  answer  admirably  for  any 
employment  at  near  objects,  a.^.,  reading,  sewing,  engraving,  etc.,  they 
cannot  be  used  for  walking  about,  as  they  produce  too  great  a  con- 
traction of  the  field  of  vision. 

An  artificial  pupil  may  be  made  either  by  means  of  an  iridectomy,  or 
an  iridodesis.  K  the  opacity  is  confined  to  the  centre  of  the  cornea,  it  will 
be  best  to  perform  iridodesis,  for,  by  so  doing,  we  can  draw  the  iris  some- 
what forward  opposite  the  opacity,  and  thus  diminish  the  difiusion  of 
light  produced  by  the  latter ;  moreover,  the  apex  of  the  artificial  pupil 
win  be  opposite  the  edge  of  the  lens,  and  will  thus  obviate  the  irregular 
refraction  which  wonld  be  caused  if  the  periphery  of  the  lens  were 
widely  exposed  by  an  iridectomy.  But  if  the  opacity  is  more  consider- 
aUe,  and  does  not  leave  a  wide  margin  of  clear  cornea^  the  artificial 
papO  thus  made  would  be  insuf&cient,  more  especially  with  regard  to 
the  amount  of  light  admitted  into  the  eye,  and  in  such  cases  it  is  better 
to  make  an  iridectomy,  which  should,  however,  be  bnt  small.  If  the 
margin  of  transparent  cornea  is  very  narrow,  there  is  always  the  danger 
that  the  wound  made  in  the  performance  of  iridectomy  may  produce  a 
certain  d^ree  of  fresh  opacity  of  the  small  portion  of  clear  cornea  near 
it,  and  thus  militate  against  the  benefit  derived  from  the  operation.  In 
order  to  obviate  this  danger,  we  may  make  the  artificial  pupil  by  cory- 
dialysis,  which  would,  of  course,  produce  no  cloudiness  of  the  cornea 
opposite  to  the  new  pupil,  the  incision  being  made  at  another  portion  of 
the  oomea.  An  artificial  pupU  should  always  be  made  opposite  that 
portion  of  the  cornea  which  is  the  most  clear,  and  has  the  truest  curva- 
tme.  The  direction  inwards,  or  slightly  downwards  and  inwards,  is  by 
fitf  the  best  for  optical  pnrposes,  for  not  only  does  the  artificial  pupil  then 
correspond  to  the  visual  line,  but  it  also  assists  better  in  the  mutual  act 
of  vision  (Gemeinshaftlicher  Sehact)  with  the  other  eye.  If  any  ante- 
rior synechia  exists,  and  it-s  extent  is  bnt  small,  it  may  be  divided  with 
the  point  of  the  broad  needle  or  iridectomy  knife,  in  the  performance  of 
iridodesis  or  iridectomy.     If  it  is  of  recent  formation  (as  after  an  incised 

*  "  Arcinv.  f.  Ophthalmologie/*  i,  1,  251  i  Tide  also  Bonders'  "  Anomalies  of 
Aooommodation  and  Befraction  of  the  £je."    New.  Syden.  Society,  p.  128. 
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or  pnncinired  wound  of  ihe  cornea),  the  adhesion  is  often  so  slight  that  ■ 

it  may  easily  be  detached  with  a  blnnt  hook  or  a  small  spnd. 

I  need  hardly  say  that  the  experunents  made  by  Nnssbamn  and  » 

others  to  cnt  a  hole  in  the  opaque  cornea  and  insert  a  piece  of  glass, 
have  completely  failed. 


9.— ARCUS  SENILIS. 

This  peculiar  marginal  opacity  of  the  cornea  is  due  to  fatty  degene- 
ration of  the  corneal  tissue,  which  generally  commences  first  in  the 
upper  portion  of  the  cornea.  It  then  shows  itself  in  the  lower,  and  the 
extremities  of  the  two  arcs  increase  more  and  more,  until  at  last  they 
meet  and  encircle  the  whole  cornea.  We  are  chiefly  indebted  to 
Mr.  Canton*  for  an  exact  and  extensive  knowledge  of  this  condition ; 
he  has  found  that  it  generally  occurs  about  the  age  of  50,  but  that  it 
may  appear  at  a  much  earUer  age,  especially  in  families  in  which  it 
appears  to  be  hereditary.  He  also  considers  that  the  arcus  senilis 
affords  us  the  best  indication  of  the  proneness  of  other  tissues  to  &tty 
degeneration. 

The  opacity  is  at  first  of  a  light  grey  colour,  appearing  like  a 
narrow  silvery  rim  near  the  edge  of  the  cornea,  but  not  reaching  quite 
up  to  the  latter,  being  always  divided  from  it  by  a  transparent  por- 
tion of  cornea.  At  a  later  period  the  opacity  assumes  a  denser  and 
more  creamy  tint,  and  increases  in  depth  and  width,  being  generally 
broader  above  and  below  than  at  the  sides.  It  might  be  supposed  that 
the  fatty  degeneration  of  the  corneal  tissue  would  impede  or  prevent 
the  union  of  an  incision  lying  in  this  part  of  the  cornea.  This  is,  how- 
ever, not  the  case,  for  we  find  that  a  section  carried  through  the  arcus 
senilis  heals  perfectly,  as  may  be  often  observed  in  cases  of  extraction  of 
cataract. 

10.— CONICAL  CORNEA. 

When  this  affection  is  but  slight,  a  cursory  observer  may  easily 
overlook  it,  and  mistake  it,  perhaps,  for  a  case  of  myopia,  complicated 
with  weakness  of  sight  (amblyopia).  But  a  marked  case  cannot  well 
be  overlooked.  On  regarding  such  an  eye  from  the  front,  we  notice 
that  the  centre  of  the  cornea  appears  unusually  glistening  and  bright, 
as  if  a  tear-drop  were  suspended  from  it.  If  we  then  look  at  it  in 
profile,  the  size  and  shape  of  the  conicity  will  become  at  once  apparent. 
Sometimes  the  conicity  is  not  in  the  centre,  but  nearer  the  margin  of 
the  cornea.    But  by  means  of  the  ophthalmoscope,  even  the  slightest 

•  Tide  Mr.  Edwin  Canton's  work,  "  On  the  Arciu  SeniliB,"  London,  1863. 


CONICAL  CORNEA.  129 

of  ooxkical  cornea  may  be  diagnoeed  with  certainty,  as  was  first 

pointed  ont  by  Mr.  Bowman.*     For  this  pnrpose  the  mirror  alone  is  to 

be  used,  without  the  convex  lens  in  front.    On  throwing  the  light  npon 

the  oomeay  we  receive  a  bright  red  reflection  through  the  centre  of  the 

oomea,  which  gradnaUy  shades  off,  and  becomes  darker  towards  the  base, 

BO  that  the  central  bright  red  spot  is  surrounded  by  a  dark  zone,  which 

in  its  turn  is  again  encircled  by  a  red  ring.     K  we  throw  the  light 

npon  the  centre  of  the  cornea  at  different  angles,  the  side  of  the  cone 

opposite  to  the  light  is  darkened.     The  central  red  zone  (in  which  we 

obtain  a  reverse  image  of  the  disc,  etc.)  is  due  to  the  reflection  of  the 

fundus  through  the  central  conical  portion  of  the  cornea,  and  the 

outer  red  ring  to  the  reflection  through  the  normal  peripheral  portion 

of  the  oomea.  The  dark  zone  between  the  two  is,  according  to  Knapp,t 

due  to  the  diffusion  and  complete  reflection  of  the  rays  of  light  at  the 

of  the  ooue,  where  it  passes  over  into  the  normal  cnrvatore  of  the 


On  the  ophthalmoscopic  examination  of  the  fundus  of  an  eye 
affected  with  conical  cornea,  we  notice  a  considerable  parallax  on 
moving  the  convex  lens  in  front  of  the  patient's  eye.{  In  this  way  we 
can  produce  a  distortion  and  displacement  of  a  certain  portion  of  the 
disc  and  retinal  vessels,  whilst  the  other  part  of  the  disc  remains 
immovable,  just  as  occurs  in  glaucomatous  excavation  of  the  optic 


Even  in  slight  cases  of  conical  cornea,  the  patients  idready  complain 
of  considerable,  and  often  great  impairment  of  sight.  On  account  of 
the  oonicity  of  the  central  portion  of  the  cornea,  the  antero-posterior 
axis  is  incr^used  in  length,  and  hence  the  eye  has  become  more  or  less 
myopic,  and  the  patient  consequently  holds  small  objects  (as  in  reading, 
etc.)  very  close  to  the  eye.  But  the  impairment  of  sight  is  chiefly 
due  to  the  astigmatism  caused  by  the  irregular  curvature  of  the  cornea, 
which  gives  rise  to  great  distortion  and  confrision  of  the  retinal  images. 
Concave  spherical  lenses,  therefore,  generally  produce  but  slight 
improvement^  but  some  benefit  is  occasionally  derived  from  cylindrical 
gtaaaes,  although  the  astigmatism  is  as  a  rule  too  irregular  to  admit 
of  much  correction.  More  improvement  is  found  from  the  use  of  a 
circular  or  slit-shaped  stenopaic  apparatus,  fitted,  perhaps,  with  a 
suitable  concave  lens,  as  this  diminishes  the  circles  of  diffusion  upon 
the  retina  by  cutting  off  the  peripheral  rays  of  light.  We  often  notice 
tK^f.  the  patients  endeavour  to  accomplish  this  for  themselves  by  nipping 
their  eydids  together,  so  as  to  change  the  palpebral  aperture  into  a 

*  "  Boyal  Lond.  Ophth.  Hoap.  Eeports/'  toL  ii,  p.  154. 
t  '*  ElmiBche  MonaUblAtter/'  1864,  S13. 

X  Donden,  **  Archir.  f.  Ophth.  "  7,  ld9 ;  also  DonderB,  "  On  the  AnomalioB  of 
Afioonmodation  and  Befracfcion/'  661.    New  Sydenham  Society. 
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narrow  slit.  After  the  diseaee  has  existed  a  certain  time,  and  reached  a 
high  degree  of  development,  the  apex  of  the  cone  often  becomes  opaque, 
and  thus  the  sight  is  still  more  deteriorated. 

The  bulging  forward  of  the  cornea  is  not  due  to  an  increase  in  the 
intra-ocular  tension  (which  is  indeed  rather  slackened),  but  to  a  dimi- 
nution in  the  power  of  resistance  of  the  cornea,  and  as  this  bulging 
increases,  the  portion  of  cornea  embraced  in  it  becomes  thinner  and 
thinner.  It  is  an  interesting  fact,  that  however  attenuated  the  apex 
may  become,  it  never  gives  way,  except  through  an  accidental  injury. 
Mr.  Bowman  thinks  that  the  reason  of  this  is,  that  "  as  the  cornea 
becomes  thinner,  the  escape  of  the  aqueous  humour  by  exosmose  is 
facilitated,  and  thus  the  internal  pressure  is  reduced,  so  as  to  be  no 
longer  in  excess  of  the  diminished  resisting  power  of  the  cornea.  A 
balance  is  established  like  that  of  health,  only  that  there  is  a  more  than 
ordinary  outflow  of  the  aqueous  humour  by  transudation  tlm>ugh  the 
cornea.  This  accords  with  my  previous  observation,  as  to  such  eyes 
being  rather  unduly  soft." 

The  progress  of  the  disease  is  generally  very  slow.  It  may  become 
stationary  at  any  point,  stopping  short  when  the  conicity  is  still  but 
slight,  or  going  on  until  it  is  very  considerable  and  the  apex  has 
become  clouded.  It  generally  sooner  or  later  attacks  both  eyes.  It 
occurs  frequently,  but  not  always,  in  persons  of  a  delicate  constitution, 
and  commences  chiefly  between  the  ages  of  15  and  30.  Mr.  Bowman 
has  observed  a  very  few  cases  in  which  it  occurred  in  more  than  one 
member  of  the  same  family.  Any  considerable  and  protracted  use  or 
straining  of  the  eye  in  reading,  sewing,  etc.,  will  tend  to  increase  its 
development  and  produce  local  irritation  and  congestion. 

Innumerable  remedies  have  been  suggested  and  tried  for  the  relief 
and  cure  of  conical  cornea,  but  almost  all  of  them  without  success.  If 
the  patient  is  in  delicate  health,  tonics  and  a  nutritious  diet  with  plenty 
of  fresh  air  and  exercise,  should  be  prescribed,  and  the  use  of  the  eyes 
for  reading,  etc.,  should  be  forbidden  if  both  are  affected.  In  order  to 
neutralise  the  myopia  produced  by  the  conicity  of  the  cornea.  Sir 
W.  Adams  removed  the  lens.  Mr.  Wardrop  recommended  frequent 
tapping  of  the  anterior  chamber.  Mr.  Tyrrel  was  the  first  to  make  an 
artificial  pupil  in  this  disease,  and  this  is  the  treatment  which  has 
hitherto  proved  most  successful.  The  purpose  we  have  in  view  in 
making  an  artificial  pupil  is  twofold:  1st.  To  improve  vision  by 
making  a  pupil  opposite  a  portion  of  the  cornea  which  has  retained 
its  normal  curvature ;  2nd.  To  arrest  the  progress  of  the  disease,  and, 
if  possible,  to  cause  it  to  retrograde  somewhat  by  diminishing  the 
intra-ocular  pressure. 

The  artificial  pupil  may  be  made  either  by  an  iridectomy  or  an 
iridodesis.      By  the  former  operation  we  certainly  bring  the  pupil 
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opposiie  a  xnaiginal  portion  of  the  cornea,  bat  there  is  this  disadvantage, 

tlsat  the  original  pnpO  remains  opposite  the  conicity,  and  therefore  the 

nkjB  which  pass  throngh  it  are  difinsed  and  irregularly  refracted,  and 

thus  oonfose  the  retinal  image  and  diminish  its  distinctness ;    whereas, 

by  means  of  an  iridodesis  we  can  draw  the  iris  well  forward  towards  the 

inciaion,  and  thus  displace  the  pupil  towards  a  portion  of  the  cornea, 

-whidi  is  less  irregularly  coryed,  and  bring  the  iris  opposite  the  cone. 

The  inciaion  shonld  be  made  slightly  in  the  sclerotic,  so  that  the  plane  of 

the  iris  may  not  be  moved  away  from  the  lens.     The  best  direction  for 

tiie  iridodesis  is  slightly  downwards  and  inwards.  In  order  to  obtain  the 

advanteges  which  are  derived  from  a  slit-shaped  stenopaic  apparatos, 

Ifr.  Bowman  has  made  a  double  iridodesis,  so  that  an  oblong  slit-shaped 

pupil  is  obtained.     This  may  be  made  either  vertical  or  horizontal. 

In  the  former  case,  we  have  the  adyantage  that  a  considerable  portion 

of  the  angles  of  the  slit  is  covered  by  the  lids,  which  renders  it  much 

leas  unsightly,  more  especially  if  the  irides  are  light  in  colour,  than  the 

henzontal  slit,  which  gives  the  appearance  of  a  cat's-eye.     The  operation 

flhould  not  be  performed  in  opposite  directions  at  the  same  sitting,  as 

the  point  first  tied  is  apt  to  yield  and  be  drawn  into  the  anterior 

chamber  again,  when  the  iris  is  drawn  towards  the  opposite  incision. 

It  is  best  to  make  the  second  iridodesis  about  eight  or  ten  days  after 

the  first.     The  incision  should  be  made  in  the  sclerotic  so  as  to  retain 

ike  normal  plane  of  the  iris. 

Kbt  only  does  this  operation  produce  a  beneficial  effect  in  an  optical 
point  of  view,  but  it  also  sometimes  causes  a  considerable  diminution 
in  the  bulge  of  the  cornea  and  the  progress  of  the  disease.  At  present 
it  is  very  difficult  to  decide  upon  the  point  as  to  which  operation  is 
really  the  best,  as  the  results  have  varied  considerable.  For  instance, 
in  some  cases  benefit  has  been  produced  in  the  sight  by  the  second 
iridodesis,  whereas  in  others  again  this  has  not  been  the  case.  The  im- 
provement is,  however,  never  so  conspicuous  as  after  the  first  operation. 
My  own  experience  rather  tends  to  the  opinion  that  on  the  whole  the 
progioss  of  the  disease  is  most  arrested  and  the  bulging  of  the  oomea 
most  diminished  by  an  iridectomy.  Care  must,  however,  be  taken  to 
make  it  only  moderate  in  size,  and  perhaps  slightly  upwards  and  inwards, 
so  that  a  part  of  the  base  of  the  artificial  pupil  may  be  covered  by 
the  upper  hd.  In  slight  cases,  in  which  the  conicity  is  either  almost 
stationary  or  but  very  slowly  progressive,  I  think  iridodesis  is  indicated, 
whereas  if  it  is  considerable  and  markedly  progressive,  an  iridectomy  is 
to  be  preferred. 

Yon  Qraefe  has  lately  published  a  very  interesting  case  of  conical 
cornea^  in  which  he  produced  ulceration  of  the  apex  of  the  cone,  and 
subsequent  contraction  and  flattening  of  the  cicatrix.*  The  fact  that  the 

*  **  A.  f.  C,"  12,  2,  215.    More  recently  Yon  Qraefe  has  pablished  ui  elaborate 

k2 
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cicatricial  contraction  which  follows  extensive  ulcere  or  infiltrations  of 
the  cornea  always  produces  a  certain  degree  of  diminution  or  flattening 
of  the  curvature  of  the  cornea,  led  Yon  Graefe  to  the  idea  that  a  similar 
effect  might  be  brought  about  in  severe  cases  of  conical  cornea,  by  the 
artificial  production  of  a  httle  ulcer.  The  operation  is  to  be  performed 
in  the  following  manner : — The  point  of  a  very  small  knife,  made  of  the 
shape  of  Yon  Graefe's  narrow  cataract  knife,  but  smaller  in  size,  is  to  be 
passed  into  the  middle  layers  of  the  cornea,  just  at  the  apex  of  the 
cone,  to  the  extent  of  about  a  line,  and  then  brought  out  again ;  so  that 
a  very  small  superficial  flap  may  be  formed,  which  is  then  to  be  seized 
with  a  very  fine  pair  of  forceps  and  snipped  off  at  its  base  with  a  pair  of 
curved  scissors,  thus  leaving  a  superficial  gap  at  this  point.  Great  care 
must  be  taken  that  the  knife  does  not  penetrate  the  cornea,  of  which 
there  is  the  greater  risk  on  account  of  the  extreme  tenuity  of  the 
cornea  at  the  apex  of  the  cone.  Should,  however,  perforation  occur,  the 
operation  should  be  postponed  for  a  few  days,  until  the  aperture  is  closed. 
The  day  afber  the  operation,  the  floor  of  the  gap  is  to  be  lightly  touched, 
at  two  or  three  points,  with  a  finely  pointed  crayon  of  mitigated  nitrate 
of  silver  (nitrate  of  silver  1  part,  nitrate  of  potash  2  parts),  the  effect  of 
the  cauterization  being  at  once  neutralized  by  the  application  of  salt 
and  water.  The  application  of  the  caustic  is  to  be  repeated  at  iatervals 
of  from  three  to  six  days,  until  a  slight  &intly-yellowish  infiltration  is 
formed,  with  but  a  moderate  degree  of  pericorneal  injection,  when  we 
may  consider  the  effect  as  sufficient,  and  simply  apply  atropine  to  the 
eye  and  guard  it  against  exposure.  The  cauterization  generally  pro- 
duces but  very  little  irritation.  Should  the  infiltration  show  a  tendency 
to  assume  the  character  of  a  perforating  ulcer,  the  compress  bandage 
must  be  employed  alternately  with  warm  aromatic  fomentations,  and  it 
may  even  be  necessary  to  perform  paracentesis.  The  improvement  of 
the  sight  will  not  be  at  once  apparent,  indeed  at  first  it  may  even  be 
deteriorated,  but  at  the  end  of  five  or  six  weeks,  when' the  infiltration 
begins  to  contract,  it  rapidly  increases,  the  little  cicatricial  opacity  gra- 
dually diminishes  in  size  and  density,  and  leaves  the  sight  greatiy  im- 
proved. Yon  Graefe  has  performed  this  operation  with  great  success  in 
several  cases  of  severe  conical  cornea,  and  has  gained  much  bettor 
results  than  from  the  formation  of  an  artificial  pupil. 

11.— KERATO-GLOBUS  (HYDROPHTHALMIA  ANTERIOR, 
HYDROPS  OF  THE  ANTERIOR  CHAMBER). 

This  disease  is  characterised  by  a  uniform  spherical  bulging  of  the 
whole  cornea,  so  that  it  is  increased  in  size  in  all  its  diameters. 

and  interesting  paper  upon  this  subject  in  the  "  BerUner  Klinische  Wochenschriit," 
1868,  No.  23. 
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Genen^y,  however,  this  increase  in  size  is  not  confined  to  the  cornea, 
bat  extends  to  the  neighhonring  portion  of  the  sclerotic.  The  ang- 
mentation  in  the  size  of  the  anterior  half  of  the  eyeball  is  often  so  con- 
siderable, that  the  eye  protmdes  between  the  palpebral  aperture,  and 
prerents  the  easy  closure  of  the  eyeUds.  On  account  of  the  peculiar 
staring  f^pearanoe  which  this  gives  to  the  eye,  the  disease  has  also 
been  termed  "  buphthalmos.^^ 

The  cornea  may  either  remain  transparent  or  become  slightly 
opaque  near  the  periphery ;  in  other  cases  the  cloudiness  may  be  more 
considerable,  and  extend  over  the  greater  portion  of  the  surface  of  the 
oomea.  The  anterior  portion  of  the  sclerotic  is  much  thinned  and  of 
a  blue  tint,  which  is  due  to  a  Hhining  through  of  the  choroid.  The 
Biae  of  the  anterior  chamber  is  much  increased,  both  in  depth  and 
drcnmference.  The  aqueous  humour  is  generally  clear.  The  iris  is 
also  enhu^ged,  and  the  fibres  near  its  ciliary  margin  are  stretched  and 
opened  up ;  the  pupil  is  generally  somewhat  dilated  and  sluggish,  and 
peihapB  here  and  there  adherent  to  the  capsule.  The  iris  is  often 
somewhat  cupped  back,  which  increases  stiU  more  the  depth  of  the 
anterior  chamber,  and  it  may  also  be  tremulouB,  which  may  be  either 
due  to  dislocation  of  the  lens,  caused  by  a  stretching  and  giving  way 
of  its  suspensory  ligament ;  or  to  the  iris  being  no  longer  in  contact 
with  the  anterior  surface  of  the  lens,  but  divided  from  it  by  a  collec- 
tion of  fluid  in  the  posterior  chamber.  Sometimes,  however,  the  iris 
is  bulged  forwards.  The  state  of  the  sight  varies  very  considerably. 
In  some  cases  the  patient  can  still  decipher  moderate  sized  print ;  in 
others  it  is  greatly  impaired,  which  may  be  due  to  the  opacity  of  the 
cornea,  or  to  inflammation  of  the  deeper  tunics  of  the  eye. 

The  disease  does  not  appear  to  be  due  to  an  increased  secretion  of 
the  aqueous  humour,  but  to  a  thinning  and  diminution  in  the  power  of 
resistance  of  the  cornea,  following  generally  upon  severe  and  extensive 
inflammations  of  the  cornea,  as,  for  instance,  vascular  comeitis  or 
pannus.  The  opacity  may  afterwards  disappear,  but  the  bulging  re- 
mains, and  even  gradually  augments.  Treatment,  unfortunately,  is 
but  too  often  of  little  avail.  The  most  is  to  be  expected  from  a  large 
iridectomy.  I  have  lately  seen  a  case  under  Mr.  Critchett's  care  in 
which  this  operation  was  performed  with  much  benefit.  The  patient's 
general  health  should  be  strengthened,  and  the  eyes  be  but  moderately 
employed.  If  the  protrusion  is  very  considerable,  the  cornea  opaque, 
and  the  sight  almost  entirely  gone,  an  operation  for  staphyloma  may 
be  indicated,  not  only  for  the  sake  of  appearance  of  the  eye,  but  also 
to  alleviate  the  inconvenience  and  constant  irritation  kept  up  by  the 
incomplete  dosure  of  the  eyelids. 
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12.— STAPHYLOMA  OP  THE  CORNEA  AND  IRIS. 

We  have  already  seen  that  when  an  nicer  of  the  oomea  canses 
perforation  of  the  latter,  the  aqneons  hnmonr  flows  off,  the  iris  &lls 
forward,  and  may  become  adherent  to  the  cornea.  If  the  perforation 
is  bnt  of  slight  extent,  an  anterior  synechia  will  be  prodnced, 
withont  perhaps  any  bulging  of  the  cornea  at  this  point.  Bnt  if  the 
opening  is  large,  a  considerable  portion  of  iris  will  fall  against  or  into 
the  gap,  and  perhaps  protmde  throngh  it,  giving  rise  to  a  more  or  less 
extensive  prolapse.  This  is  soon  covered  with  a  layer  of  lymph,  which 
becomes  organized,  gradnally  assumes  a  cicatricial  character,  and  re- 
places the  cornea  at  this  point,  to  which  it  may  indeed  bear  a  certain 
ontward  resemblance.  It' is,  however,  mnch  weaker  and  less  elastic,  so 
that  it  readily  yields  to  the  intra-ocnlar  pressnie,  gradually  bulges  for- 
ward, and  gives  rise  to  a  partial  staphyloma.  If  the  latter  is  situated 
at  the  margin  of  the  cornea,  the  pupil  may  remain  partially  or  entirely 
free,  and  a  certain  amount  of  sight  be  preserved.  But  if  the  prolapse 
occurs  in  the  centre,  the  whole  pupil  will  be  involved.  A  partial 
staphyloma  may  gradusJly  increase  in  size  until  it  implicates  the  sur- 
rounding cornea  to  a  considerable  extent,  and  if  the  perforation  was 
originally  of  large  size,  it  may,  finally,  even  involve  the  whole  cornea, 
and  become  changed  into  a  total  staphyloma.  When  the  projection 
has  become  at  all  considerable,  so  as  to  protmde  somewhat  between  the 
lids,  its  exposure  to  the  action  of  external  irritants  is  apt  to  produce 
occasional  inflammatory  exacerbations,  which  tend  to  cause  a  still 
greater  increase  in  the  size  of  the  staphyloma. 

The  most  frequent  causes  of  partial  staphyloma  are  sloughs  and 
ulcers  of  the  cornea,  wounds  and  injuries,  and  also  certain  operations 
upon  the  eye,  as  for  instance,  flap  extraction,  which  may  be  followed 
by  considerable  prolapse  of  the  iris  and  the  formation  of  a  partial 
staphyloma. 

No  time  should  be  allowed  to  elapse  before  the  tendency  to  staphy- 
loma is  checked.  Thus  if  a  prolapse  of  the  iris  has  occurred,  it  should 
be  treated  at  once  by  the  proper  remedies.  The  best  treatment  for 
partial  staphyloma  is  undoubtedly  by  iridectomy,  as  this,  by  diminish- 
ing the  intra-ocular  pressure,  not  only  prevents  the  increase  of  the 
bulging,  but  generally  also  causes  it  to  decrease  in  size.  The  artificial 
pupil  should  be  made  opposite  to  the  most  transparent  portion  of 
cornea.  I  must  here  again  mention  the  very  important  fact  that  cases  of 
partial  or  complete  staphyloma  are  sometimes  accompanied  by  marked 
increase  of  tension,  so  that  the  eye  is  in  a  glaucomatous  condition,  and 
the  degree  of  impairment  of  vision  quite  disproportionate  to  the  amount 
of  staphyloma  and  opacity  of  the  oomea.  -  In  such  cases  there  will  be 
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xnezeafie  of  tension,  accompanied  perhaps  by  contraction  of  the  field, 
eccentric  fixation,  and  excavation  of  the  optic  nerve.  In  all  cases  of 
Btapliyloma  the  d^ree  of  tension,  the  state  of  the  sight,  and  of  the  field 
of  vision  must  therefore  be  carefoUj  watched,  and  an  iridectomy  mnst 
be  on  no  acconnt  delayed  if  symptoms  of  glaucoma  supervene.  I  think 
this  treatment  of  partial  staphyloma  by  iridectomy  greatly  preferable 
to  tliat  which  was  formerly  much  in  vogue,  viz.,  the  touching  the  pro- 
troaion  with  nitrate  of  silver,  and  thus  changing  it  into  an  ulcer  which, 
on  cicatrizing,  would  produce  a  fiattening  and  shrinking  of  the  staphylo- 
matons  tissue.  This  is  apt  to  set  up  considerable  irritation,  and  proves 
&r  less  efficacious  than  an  iridectomy.  Partial  abscission  may  also  be 
perfimned  by  a  modification  of  Critchett's  operation. 

13.— TOTAL  STAPHYLOMA  OF  THE  CORNEA  AND  IRIS. 

This  only  occurs  in  cases  in  which  there  has  been  an  almost  total 
destruction  of  the  cornea  by  sloughing  or  ulceration.  Its  shape  is 
generaUy  spherical,  although  occasionally  it  may  be  conical.  The  neigh- 
bouring portion  of  the  sclerotic  mostly  becomes  impKcated  in  the 
pioceaB,  and  the  staphyloma  may,  in  time,  involve  the  anterior  half  of 
the  eyeball.  The  lens  may  either  have  escaped  at  the  time  of  the  per- 
fixration,  or  have  remained  behind,  in  which  case  it  ofben  becomes 
opaque.  Its  position  within  the  eye  varies ;  it  generally  lies  in  close 
oontact  with  the  iris  and  the  cicatricial  tissue,  to  which  it  becomes 
adherent ;  it  may,  however,  be  separated  from  the  iris  by  a  considerable 
amount  of  aqueous  humour,  which  forms  a  large  posterior  chamber ;  or, 
again,  it  may  have  become  detached  from  the  suspensory  ligament  and 
sink  down  into  the  vitreous  humour. 

The  presence  or  absence  of  the  lens  after  an  extensive  perforation 
of  the  cornea  exerts  great  iofluence  upon  the  formation  of  a  staphyloma. 
If  the  lens  escaped  at  the  giving  way  of  the  cornea,  a  firm  cicatrix  is 
fonned,  which  will  generally  resist  the  intra-ocular  pressure,  and  not 
bulge  forward,  but  will  often  become  consolidated,  contract,  and  lead, 
perhaps,  to  a  certain  degree  of  shrinking  of  the  globe.  It  is  difierent, 
however,  if  the  lens  has  remained  within  the  eye,  for  it  then  bulges 
forward,  and  presses  upon  the  newly  formed  cicatricial  tissue,  which 
gindually  yields  and  becomes  staphylomatous.  If,*  therefore,  a  case  of 
extensive  perforation  of  the  cornea,  with  a  tendency  to  staphyloma,  is 
seen  at  an  early  stage,  and  the  lens  is  found  pressing  against  the 
cicatrix,  it  is  best  to  remove  it  at  once,  so  as  to  allow  the  cicatrix  to 
become  firm  and  consolidated.  The  lens  may  be  removed  by  making 
an  incision  into  the  staphyloma  with  Qraefe's  cataract  knife,  dividing 
^be  capsule,  and  allowing  the  lens  to  escape.  Or,  it  may  be  done 
aooordkig  to  the  following  proceeding  of  Mr.  Bowman,  which  I  have 
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seen  answer  remarkably  well  in  several  oases.  He  passes  a  broad  needle 
throagh  the  staphjloma  into  the  lens,  and  breaks  this  fi?eely  np.  The 
needle  having  been  withdrawn,  a  corette  is  passed  through  the  same 
opening,  and  the  soft  lens  matter  allowed  to  escape.  The  breaking  np 
of  the  lens  may  be  repeated  at  intervals  of  a  few  dajrs.  The  staphylo- 
matons  protmsion  will  gradually  sabeide,  the  cicatrix  will  become  firm 
and  consolidated,  and  the  eye  perhaps  ahrink  somewhat.  When  all 
symptoms  of  irritation  have  snbaided,  an  artificial  eye  may  often  be 
worn  without  the  necessity  of  any  ^irther  operation. 

Aa  we  cannot  restore  any  sight  in  cases  of  total  staphyloma,  the 
object  of  our  treatment  most  be  to  remove  the  protmsion,  so  as  to  &ee 
the  patient  from  the  pain  and  inconvenience  which  generally  attend 
this  disease,  and  also  to  improve  the  personal  appearance  and  permit  of 
the  adaptation  of  an  artificial  eye.  There  are  nnmeions  modes  of 
operating  for  staphyloma,  of  which  t^e  following  only  require  men* 
tion : — 1,  Excision.  2,  Mr.  Gritohett's  operation  of  abscission.  3, 
Graefe's  seton  operation.     4,  Borelli's  operation. 

1.  Excision. — This  is  best  performed  in  the  following  manner.     The 
point  of  a  cataract  knife  (the  edge  of  which  is  tamed  downwards,  as  in 
fig.  10),  is  to  be  passed  into 
"8-  ^**-  the  sclerotic,  near  the  edge  of 

the  staphyloma,  and  somewhat 
above  its  horizontal  diameter, 
BO  that  about  \  of  the  staphy< 
loma  may  be  included  in  the 
incision.  The  blade  of  the 
;  knife  is  to  be  carried  on  paral- 
lel to  the  base  of  the  tumour, 
until  its  point  makes  its  exit 
at  the  opposite  side,  at  a  spot 
corresponding  to  the  pnno- 
tnre.  The  knife  should  then 
be  pnshed  slowly  on,  until  it 
has  cut  its  wayont  and  divided 
After  StelliTBg.  the  lower   \  of  the  staphy* 

loma,  by  a  large  flap-shaped 
incision.  The  remaning  portion  is  then  to  bo  divided  by  the  aid  of 
a  pair  of  scissors.  A  bandi^  is  then  to  be  applied,  either  together  with 
water  dressing  or  a  simple  pledget  of  lint.  I^mph  will  be  effiisedfrom 
the  edges  of  the  incision,  and  a  more  or  less  firm  cicatrix  result ;  the 
eyeball  will  shrink  somewhat,  but  leave  perhaps  a  tolerable  good  stnmp 
for  the  application  of  the  artificial  eye.  The  result  of  the  operation  is 
not,  however,  always  so  favourable.  A  considerable  gush  of  vitreous 
hnmoor  may  follow  upon  theexoisionoftbe  anterior  portion  of  the  eye, 
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tad  uili:&-ociilar  hoemorrha^  enene.  Or,  Bgain,  BnppnTstioii  of  the  eye 
msj  taLe  place,  Bcoompanied,  perhaps,  by  veiy  violent  pain  and  inflam- 
matioii-  The  eyeball  then  shrinks  and  dwindles  down,  leaying  bnt  a 
TSry  amall  and  ineCBciait  stiunp,  with  a  sUght  degree  of  tnoTement,  for 
the  af^licataon  of  an  artificial  eye.  To  obviate  these  disadvantages, 
Hr.  Critchett  has  employed  the  following  ingenious  and  valuable 
operatian  of  abscission,  which  leaves  an  excellent,   lar^  moveable 

2.  Mr.  Critohett's*  operation  of  abBcission  is  to  be  performed  thos : 
"  The  patient  bein^  placed  Tinder  the  infloenoe  of  chloroform,  the  staphy- 
loma is  freely  exposed  by  means  of  a  wire  specnltun ;  a  series  of  fonr  or 
five  lather  small  needles,  with  a  semicironlar  curve,  are  passed  throngh 
the  nuBB,  about  eqni-distant  &om  each  other,  and  at  ench  points  as  thf 
liaea  of  incisions  are  intended  to  traverse  (fig.  llj.    These  needles  are 

Pig.  11. 


After  LawMQ. 

left  in  this  position,  with  boUi  extremities  protruding  to  an  equal 
extent  from  the  staphyloma.  The  advantages  gained  by  this  part  of 
the  prooeeding  are: — 1.  That  a  small  quantity  of  the  floid  parts  of 
the  distended  globe  escapes,  tlitis  diminishing  pressore,  and  preventing 
■  mdden  gush  of  tiie  contents,  when  the  anterior  part  is  removed. 
2.  lliat  tiie  points  of  emeigence  indicate  the  lines  of  incision.  3.  That 
tbe  presence  of  the  needles  preyents,  or  rather  restrains,  to  some  extent, 
the  escape  of  the  lens  and  vitreous  humour,  after  the  anterior  part  of 
the  staphyloma  has  been  removed.  The  next  stage  of  the  proceeding 
ii  to  remove  the  anterior  part  of  the  staphyloma.  This  requires  some 
judgment  and  modification  in  size  and  form,  in  accordance  with  the 
extent  of  the  enlargement,  so  as  to  leave  a  convenient  bulb.  Mj 
un^  plan  is  to  make  an  opening  in  the  sclerotic,  about  two  lines  in 
*  "  Boj.  Lond.  Ophth.  Hoap.  Beporta,"  It,  1. 
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extent,  jnat  anterior  to  the  tendinoiu  inBertion  of  the  extemftl  rectos, 
made  with  &  Beer's  knife.  Into  this  opening  I  insert  a  pair  of  small 
probe-pointed  soissors,  and  cnt  oat  an  elliptical  piece,  jnst  within  the 
points  where  the  needles  have  entered  and  emerged.  The  needles, 
armed  with  fine  black  silk,  are  then  drawn  throngh  each  in  its  turn, 
and  the  Hntnrea  are  carefolly  tied  so  as  to  approximate  as  closely  aa 
possible  the  diyided  edges  of  tlie  sclerotic  and  oonjnnctiTa  (fig.  12). 

Kg.  13. 


AJUr  Lxnon. 

The  operation  is  now  finished ;  the  Bpeculnm  may  be  removed  so  as 
to  allow  the  lids  to  close,  and  wet  hnt  may  be  applied  to  keep  the  parts 
cool.  In  a  la^e  majority  of  cases,  onion  of  the  divided  edges  takes 
place  1^  the  first  intention"  .  ..."  I  generally  leave  the  sutores 
in  for  some  weeks.  Sometimes  they  come  away  spontaneously,  and 
when  this  is  not  the  case,  they  noay  readily  be  removed  after  all  irrita- 
tion has  passed  away,  and  after  firm  nnion  has  token  place.  If  the 
case  be  examined  three  or  four  months  after  the  operation,  a  moveable 
bulb  is  seen  with  a  flattened  anterior  snrface,  traversed  by  a  white  line 
of  cicatrix,  and  having  rather  a  prominent  external  angle.  Upon  this 
an  artificial  eye  can  be  readily  adapted,  which  moves  to  a  greater  extent 
than  I  have  observed  previons  to  adoption  of  my  present  method." 

Care  most  be  taken  in  making  the  incision,  so  to  slope  and  bevel  off 
the  angles  that  the  lips  of  the  wonnd  here  fit  very  accurately  and 
neatly,  otherwise  an  awkward  pncker  may  be  left  at  these  points, 
which  will  interfere  materially  with  the  comfort  of  wearing  an  artificial 
eye.  It  is  ^ways  best,  except  perhaps  in  young  children,  or  where 
the  staphyloma  is  small,  to  employ  five  sutures,  in  order  that  too  great 
an  interval  may  not  be  left  between  them,  for  if  this  be  the  case,  beads 
of  vitreous  will  protrude,  become  covered  with  granulations  and  snp- 
pnrate  somewhat.  My  experience  of  Or.  CHtchett's  operation  has 
certainly  been  most  favoorable,  and  I  can  entirely  endorse  his  stats' 
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ment,  that  we  gain  by  it  a  better  and  more  perfectly  moveable  stump 
fer  an  artificial  eye,  than  by  any  other  operation.  I  do  not,  howeyer, 
think  it  indicated  in  those  cases  in  which  the  disease  is  not  confined  to 
the  anterior  portion  of  the  eyeball,  bnt  the  inflammation  has  extended 
to  the  retina  and  dioroid.  For  in  snch  cases,  the  operation  is  not  only 
often  followed  by  perhaps  immediate  and  severe  intra-ocolar  hoomorrhage 
leading  to  suppuration  of  the  globe,  but  we  leave  behind  a  part  of  the 
diseased  structure,  which  may  not  oidy  become  again  inflamed,  but, 
what  is  still  more  to  be  dreaded,  be  the  cause  of  sympathetic  inflam- 
mation in  the  other  eye.  In  aJl  such  cases,  it  is  therefore  undoubtedly 
by  &r  the  safest  plan  to  remove  the  whole  eyeball,  as  this  frees  us 
from  all  fear  of  sympathetic  ophthalmia.  If  the  patient  is  in  good 
circumstances,  and  is  so  situated  that  he  can  at  once  apply  to  a 
surgeon  if  the  stump  becomes  inflamed,  or  symptoms  of  sympathetic 
irritation  show  themselves,  and  if  he  is  extremely  anxious  about  his 
personal  appearance,  abscission  may  be  performed,  otherwise  it  is 
safest  to  remove  the  staphylomatous  eye  altogether.  I  must  here 
state,  that  in  the  "  Dublin  Quarterly  Journal  of  Medical  Science  "  for 
1847,  Vol.  iii.,  p.  242,  Mr.  (now  Sir  William)  Wilde,  drew  attention 
to  a  new  operation  which  he  had  devised  for  the  removal  of  staphyloma. 
This  consisted  in  the  introduction  of  a  curved  needle  through  the  base 
of  the  staphyloma,  then  removing  the  conical  projection  with  a  cataract 
knife  and  scissors,  drawing  the  needle  through,  and  tying  the  ligature. 
Sir  William  Wilde  subsequently  sometimes  employed  several  ligatures. 
3.  Von  Qrasfe'a*  operaMan  by  seton  consists  in  passing  a  double  thread 
parsJlel  to  the  cornea,  through  the  coats  of  the  eyeball  (but  not  where  they 
are  thinned)  and  the  vitreous  humour,  so  as  to  include  them  within  a 
suture  to  an  extent  of  four  or  five  lines.  The  threads  are  not  to  be 
tied  tightly,  but  left  in  a  loose  loop,  and  their  ends  are  to  be  snipped 
off  close  to  the  knot.  A  light  compress  is  to  be  applied  to  the  lids. 
Within  16  to  82  hours,  acute  symptoms  of  suppurative  choroiditis 
generally  supervene,  accompanied  by  subconjunctival  chemosis,  slight 
immobility  in  the  lateral  movements  of  the  eye,  and  perhaps  a  certain 
degree  of  protrusion  of  the  globe.  The  threads  are  then  to  be  removed, 
and  warm  camomile  or  poppy  fomentations  should  be  applied  to  alle- 
viate the  pain.  The  eyeball  after  a  time  becomes  shrunk  and  atrophied. 
I  have  seen  one  case  successftdly  treated  by  Mr.  Bowman  in  a  some- 
what similar  manner.  The  threads  were,  however,  left  in  for  some  time 
and  occasionally  moved.  There  were  no  severe  symptoms  of  inflam- 
mation, and  the  eye  gradually  diminished  to  about  half  its  original 
size,  and  an  artificial  eye  is  now  worn  with  comfort.  The  great  advan- 
tage of  this  proceeding  is  that  there  is  no  tendency  to  sympathetic 

•  "  ArohiT.  f.  Ophthftlmologie,"  ix,  2, 106. 
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inflflmmation,  which  appears  never  to  ensue  upon  suppurative  choroi- 
ditis. 

4.  Dr.  Borelli  transfixes  the  staphyloma  by  two  needles,  which  are 
passed  through  the  base  of  the  protrusion,  so  as  to  cross  each  other  at 
right  angles.  The  one  is  entered  at  the  temporal  side,  midway  between 
the  vertical  and  horizontal  meridian  of  the  cornea,  passed  beneath  the 
tumour,  and  brought  out  at  a  corresponding  point  at  the  opposite  side. 
This  pin  may  be  entered  either  above  or  below  the  horizontal  meridian, 
as  appears  most  convenient  to  the  operator.  The  second  pin  is  then  to  be 
introduced  at  right  angles  to  the  first,  so  that  they  form  a  cross  (  X  ).  A 
thread  is  then  passed  round  the  staphyloma  behind  the  pins,  and  tightly 
tied  ;  the  ends  may  be  twisted  and  fastened  to  the  cheek.  Simple 
cerate  dressing  and  a  compress  bandage  should  be  applied.  At  the 
end  of  the  third  day  the  protrusion,  together  with  the  pins  and  thread, 
are  generally  found  to  be  detached,  and  on  the  eighth  or  ninth  day  the 
wound  is  firmly  cicatrized.  K  the  staphyloma  is  total  or  large,  as  little 
as  possible  should  be  included  between  the  pins,  and  the  threads  should 
not  be  drawn  too  tight,  lest  the  strangulated  portion  might  give  way, 
or  severe  ophthalmitis  be  set  up.  In  partial  staphyloma  its  whole  base 
should  be  included,  and  the  threads  tied  close  and  tight  within  the  re- 
maining cornea.  I  have  had  no  personal  experience  of  this  operation,  but 
it  has  been  strongly  recommended  by  several  eminent  surgeons,  more  espe- 
cially for  partial  staphyloma,  as  it  leaves  a  good  portion  of  clear  cornea 
behind  which  to  make  an  artificial  pupil.  The  operation  is  ahnost  firee 
from  danger,  and  leaves,  at  the  worst,  a  firm,  moveable  stump  for  an 
artificial  eye.* 

14.— INJURIES  AND  WOUNDS  OF  THE  CORNEA. 

Foreign  bodies  are  frequently  met  with  on  the  cornea,  and  amongst 
the  most  common  are  chips  or  splinters  of  iron,  steel,  wood,  glass,  etc., 
which  have  become  lodged  or  impacted  on  the  surfiioe,  or  more  or  less 
deeply  in  the  substance  of  the  cornea.  The  presence  of  a  foreign  body 
on  the  cornea  generally  at  once  excites  considerable  reaction.  The  eye 
becomes  flushed  and  painful,  and  this  is  accompanied  by  photophobia 
and  lachrymation.  There  is  a  well-marked  rosy  zone  around  the  cornea, 
and  on  account  of  the  ciliary  irritation  the  pupil  is  contracted.  There 
is  generally  no  difiiculty  in  detecting  the  presence  of  a  foreign  body  in 
the  cornea,  more  especially  if  the  former  is  dark  (e.^.,  a  chip  of  steel  or 
iron),  and  if  the  eye  is  turned  sideways  to  the  light.  But  if  any  doubt 
exists  as  to  the  presence  and  exact  situation  of  a  foreign  bodyt  atropine 

*  Vide  an  excellent  description  of  this  operation  in  the  French  Translation  of 
Mackenzie's  Diseases  of  the  E  je,  vol.  iii,  1867. 
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should  be  applied,  and  the  eye  examined  with  the  oblique  iUmnination, 
and,  if  necessary,  with  the  aid  of  a  magnifying  glass.  The  advantage 
of  employing  atropine  is,  that  the  dark  backgronnd  afforded  by  the 
widely  dilated  pnpil  throws  the  cornea  into  strong  relief,  and  thns  faci- 
litates the  detection  of  a  foreign  body,  particnlarly  if  this  be  light 
colonred,  as,  for  instance,  a  splinter  of  glass. 

If  the  foreign  body  is  situated  superficially,  and  is  early  removed, 
no  trace  of  its  presence  may  remain.  If,  however,  it  has  escaped  detec- 
tion, or  the  patient  has  not  sought  relief,  and  the  foreign  body  is  allowed 
to  remain  in  the  cornea,  it  may  set  up  very  considerable  comeitis, 
and  even  iritis,  accompanied,  perhaps,  with  hypopyon.  The  cornea 
around  the  foreign  body  becomes  infiltrated,  and  even  a  more  or  less 
extensive  ulcer  may  be  formed,  or  suppurative  comeitis  may  supervene, 
with  hypopyon,  iritis,  and  sloughing  of  the  cornea.  This  is  often 
observed  in  aged  and  decrepid  individuals,  when  a  foreign  body  (e.^.,  a 
portion  of  wheat  ear,  a  splinter  of  glass)  has  become  impacted  in  the 
substance  of  the  cornea.  In  other  and  rarer  instances,  a  layer  of  lymph 
surrounds  and  encapsules  the  foreign  body,  which  remains  innocuous 
in  the  very  substance  of  the  cornea.  Sometimes  a  splinter  of  steel 
or  iron  passes  partly  through  the  cornea,  and  projects  somewhat  into 
the  anterior  chamber,  lying  half  in  the  latter,  and  half  in  the  cornea. 

There  is  generally  no  difficulty  in  removing  chips  of  steel,  iron,  or 
glass  lodged  upon  the  anterior  surface  of  the  cornea,  close  beneath  the 
epithelial  layer.  As  a  rule,  I  always  prefer  to  keep  the  eyelids  apart 
with  the  stop  speculum,  and  to  fix  the  eye  with  a  pair  of  forceps.  By 
so  doing  we  avoid  all  risk  from  any  sudden  movement  or  start  of  the 
patient,  and  can  accomplish  the  removal  of  the  foreign  body  very 
quickly  and  efficiently.  The  application  of  the  speculum  and  forceps 
undoubtedly  causes  some  deg^ree  of  pain,  but  this  is  more  than  counter- 
balanced by  the  advantage  of  having  the  eye  completely  under  our 
control.  I  have  but  too  often  seen  that  after  numerous  ineffectual  and 
painftil  attempts  to  remove  the  foreign  body,  recourse  had,  after  all,  to 
be  had  to  them.  The  patient  should  sit  on  a  chair  either  directly  facing 
the  light,  or  if  the  foreign  body  can  be  better  seen,  with  the  face  turned 
sideways  towards  it,  and  his  head  should  lean  back  against  the  breast 
of  the  operator,  who  should  stand  behind  him.  Having  applied  the 
speculum,  the  surgeon  steadies  the  eyeball  with  a  pair  of  forceps,  held 
in  his  left  hand,  and  endeavours  to  remove  the  foreign  body  with  the 
spud  by  passing  the  instrument  behind  it  and  thus  lifting  it  out.  If 
the  foreign  body  is  impacted  deeply  in  the  substance  of  the  cornea, 
there  arises  the  danger  that  in  our  endeavours  to  remove  it  we  should 
push  it  further  in,  or  cause  it  to  perforate  and  fall  into  the  anterior 
chamber.  A  broad  needle  should  in  such  a  case  be  carefully  passed 
behind  the  foreign  body,  and  this  be  lifted  out.     If  it  lies  very  near  the 
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posterior  wall  of  the  cornea,  the  needle  may  be  passed  into  the  anterior 
chamber  and  the  broad  part  of  its  blade  pressed  against  that  portion  of 
the  posterior  wall  of  the  cornea  which  is  opposite  the  foreign  body,  so 
as  to  steady  this,  and  then  it  may  be  remoTed  with  another  needle  or  a 
very  fine  pair  of  forceps.  A  similar  proceeding  is  to  be  adopted  if  the 
foreign  body  protmdes  partly  into  the  anterior  chamber,  for  then  an 
iridectomy  knife  or  a  broad  needle  should  be  passed  into  the  latter  and 
pnshed  behind  the  foreign  body,  gently  pressing  this  back  into  the 
cornea ;  its  anterior  end  should  be  seized  with  a  pair  of  forceps,  and  in 
this  way  it  may  be  readily  extracted.  If  a  bit  of  steel  is  situated  on 
the  surface  of  the  cornea,  it  niay  also  be  removed  with  a  magnet. 
After  the  removal  of  a  foreign  body  fix)m  the  cornea,  a  drop  or  two  of 
castor-oil  should  be  applied  to  the  eye  to  lubricate  the  parts.  After- 
wards atropme  should  be  applied,  in  order  to  allay  the  irritation.  If 
the  latter  is  considerable,  and  accompanied  by  severe  ciliazy  neuralgia, 
cold  compresses,  and  leeches  are  indicated,  followed  by  warm  poppy 
fomentations.  The  use  of  the  eyes  must  be  forbidden  until  all  symptoms 
of  irritation  have  subsided. 

The  effects  which  bums,  injuries  from  quick-lime,  molten  lead,  and 
chemical  agents  may  have  upon  the  cornea  have  already  been  described 
under  the  injuries  to  the  conjunctiva  (p.  81),  and  the  same  course  of 
treatment  is  to  be  pursued  as  was  advocated  there. 

Wounds  of  the  Oor?i6a.— The  danger  to  be  feared  from  these  varies 
according  to  their  esctent,  situation,  and  nature.  It  occasionally  hap- 
pens that  a  very  superficial  cut  with  a  sharp  instrument  does  not 
perforate  the  cornea,  but  simply  penetrates  into  its  substance,  and 
forms  a  small  flap,  which  nmy  heal  readily  by  the  first  intention,  with- 
out leaving  any  trace.  Thus  a  smaU,  clean  cut  or  puncture  of  the 
cornea  frequently  heals  without  leaving  any  mark  behind,  as  is  daily 
evidenced  by  operations  upon  the  cornea,  as,  for  instance,  those  for 
cataract,  either  performed  with  a  knife  or  by  the  needle.  The  chief 
danger  of  penetrating  wounds  of  the  cornea  is  that  they  may  cause 
considerable  prolapse  of  the  iris,  or  that  they  should  implicate  the  iris 
and  lens,  and  thus  set  up  severe  iritis  or  traumatic  cataract.  In  such 
cases  the  condition  not  only  of  the  cornea,  but  also  of  the  iris  and  lens, 
must  be  carefrdly  watched,  for  any  implication  of  these  structures  of 
course  greatly  enhances  the  danger  of  the  accident.  Bruises  of  the 
cornea  by  blunt  instruments  also  often  prove  very  dangerous,  as,  on 
account  of  the  contusion  of  the  injured  part  and  its  vicinity,  severe 
inflammation,  perhaps  of  a  suppurative  character,  is  set  up,  which  may 
even  lead  to  suppuration  of  the  cornea. 

In  the  treatment  of  injuries  or  wounds  of  the  cornea  the  first  in- 
dication 18  to  subdue  the  symptoms  of  irritation  and  inflammation.  If 
there  is  great  pain,  cold  compresses  should  be  sedulouBly  employed,  or 
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a  few  leeches  shotdd  be  applied  to  the  temple,  followed  by  hot  poppj 
fomentations,  so  that  free  afler-bleeding  may  be  encouraged,     A  strong 
solution  of  atropine  shonld  be  prescribed,  the  compound  belladonna 
ointment  be  rabbed  over  the  forehead,  and  a  light,  though  firm  com- 
press bandage  be  applied,  in  order  that  the  parts  may  be  kept  perfectly 
at  rest.     If  the  symptoms  of  inflammation  do  not  readily  yield  to  such 
treatment,  the  eye  should  be  again  most  carefully  examined  in  order 
Uiat  it  may  be   ascertained  whether  a  little  foreign  body  has  not  re- 
mained undetected  in  the  cornea,  anterior  chamber,  or  iris.   The  yarious 
complicationB,  such  as  prolapse  of  the  iris,  iritis,  traumatic  cataract, 
etc.,  must  be  treated  according  to  the  general  rules  laid  down  in  the 
sections  in  which  these  affections  are  described.     If  an  incised  wound 
is  situated  partly  in  the  cornea  and  partly  in  the  sclerotic,  it  occurs 
sometimes  that  the  portion  in  the  latter  situation  does  not  heal  readily, 
and  that  a  Httle  fistulous  opening  may  remain.  In  such  cases  the  treat- 
ment is  to  unite  the  wound  in  the  sclerotic  by  means  of  one  or  two 
fine  sutures,  according  to  its  extent.     This  will  keep  the  lips  of  the 
incision  in  contact,  plastic  lymph  will  be  effused,  and  a  firm  union  wiU 
lOon  be  effected.     The  thread  should   carry  a  needle  at  each  end,  so 
that  we  may  be  able  to  insert  the  suture  into  the  sclerotic  from  toithMi 
ovhcordv,  otherwise  a  sudden  start  of  the  patient  might  cause  the  point 
of  the  needle  to  penetrate  the  eye. 

Tmnours  of  the  cornea  are  very  rarely  indeed  met  with  as  originating 
in  the  tissue  of  the  cornea  itself,  and  almost  always  pass  over  on  to 
it  from  the  oonjunctiya.  The  dermoid  tumour  is  of  most  frequent 
occDrrence,  and  has  been  already  described  at  length  in  the  article  upon 
tomours  of  the  conjunctiya  (p.  84).  Stellwag*  describes  a  case  of 
primary  cancer  of  the  cornea,  and  this  is,  I  believe,  the  only  case  of  the 
Vind  on  record. 
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DISEASES    OF    THE    IRIS. 


1.— HYPERiEMIA  OP  THE  IRIS. 

Htpebjbhia  of  the  iris  is  of  £ar  more  frequent  occnrrenoe  than  is 
generally  Bupposed.  Nor  can  we  be  surprised  at  this  when  we  remem- 
ber the  close  connection  which  exists  between  the  iris  and  cornea  on 
the  one  hand,  and  the  iris,  ciliary  body,  and  choroid  on  the  other. 
Indeed,  we  may  regard  the  iris  as  the  anterior  termination  of  the  ciliary 
body  and  choroid,  the  whole  forming,  in  reality,  one  tissue,  the  uyeal 
tract.  Hence  the  frequency  with  which  inflammation  of  the  iris 
extends  to  the  ciliary  body  and  choroid,  and  vice  versd.  In  a  hyper- 
ffimic  condition  of  the  iris,  we  find  that  there  is  more  or  less  marked 
subconjunctiyal  injection ;  that  the  pupil  is  somewhat  contracted  and 
sluggish,  not  re-acting  freely  on  the  application  of  atropine ;  and  that 
the  iris  is  discoloured,  which  is  due  to  the  increased  vascularity  im- 
parting a  reddish  tint  to  the  natural  colour  of  the  iris.  Thus  a  blue 
iris  will  become  somewhat  green,  and  a  brown  iris  assume  a  slight 
admixture  of  red. 

All  causes  which  produce  congestion  of  the  deeper  tunics  of  the 
eye  may  excite  hypersdmia  of  the  iris.  Of  these  the  most  frequent  are 
oyer-exertion  of  the  eyes  in  reading,  engraving,  etc.,  and  inflammatory 
affections  of  the  choroid,  ciliary  body,  and  cornea.  But  this  condition 
may  even  be  produced  in  acute  granular  ophthalmia,  if  this  is  injudi- 
ciously treated  by  caustics  and  strong  astringent  coUyria. 

The  treatment  must  be  chiefly  directed  towards  a  removal  of  the 
cause,  and  an  alleviation  of  the  irritation ;  hence  strict  and  prolonged 
rest  of  the  eyes  should  be  enforced,  and  they  should  also  be  g^uarded 
against  exposure  to  strong  light,  cold,  etc.  Atropine  should  be  applied 
to  diminish  the  irritability  of  the  eye. 

2.— INFLAMMATION  OF  THE  IRIS. 

In  iritis  there  are  superadded  to  the  symptoms  of  hyperssmia  of  the 
iris  those  of  an  effusion  of  plastic  lymph  at  the  edge  of  the  pupil,  or 
on  the  surface  and  into  the  stroma  of  the  iris. 
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Formerlj  the  inflammatioiis  of  the  ina  were  classified  according  to 
the  djscrasiaa  of  which  they  were  supposed  to  be  pathognomonic,  and 
a  formidable  array  of  different  forms  of  iritis  was  in  this  way  esta- 
blished. By  chiefly  basing  onr  classification  on  pathological  anatomy, 
we  can,  however,  greatly  simplify  the  subject- and  so  embrace  all  shades 
of  iritis  within  the  following  four  groups.  1.  Simple  idiopathic  iritis. 
2.  Serous  iritis  (Desoemetitis,  etc).  8.  Parenchymatous  iritis. 
4.  Syphilitic  iritis. 

In  order  to  avoid  unnecessary  repetition,  I  shall  first  describe  the 
various  symptoms  which  more  or  less  accompany  all  inflammations  of 
the  iris,  and  then  call  attention  to  those  which  characterise  the  special 
forms. 

Amongst  the  earliest  symptoms  of  iritis  are  conjunctival,  and 
especially  subconjunctival  injection,  ciliary  neuralgia,  contraction  and 
sluggishness  of  the  pupil,  and  a  discoloured,  dull,  lack-lustre  appearance 
of  the  iris. 

There  is  generally  some  injection  of  the  conjunctiva,  which  may  be 
chiefly  confined  to  the  palpebral  portion,  or  extend  also  to  the  ocular 
conjunctiva  in  the  vicinity  of  the  cornea.  But  a  far  more  constant 
symptom  is  the  subconjunctival  vascularity,  giving  rise  to  a  more  or 
less  broad  rosy  zone  of  parallel  vessels,  closely  ranged  round  the  cornea. 
This  zone  is  generally  of  a  bright  rose  colour,  and  consists  chiefly  of  small 
arterial  twigs.  It  may,  however,  assume  a  somewhat  blue  or  brownish 
tint.  The  latter  was  formerly  erroneously  supposed  to  be  symptomatic 
of  syphilitic  iritis.  Although  marked  subconjunctival  injection  is 
present  in  the  great  majority  of  cases  of  iritis,  we  occasionally  meet 
with  severe  cases  in  which  it  is  not  very  conspicuous,  as  in  typhus 
fever,  pyaemia,  etc.  (Stellwag).  There  is  also  more  or  less  chemosis, 
and  this  may  be  so  considerable  that  the  conjunctiva  is  raised  like  a  red 
or  bluish-red  mound  round  the  cornea.  The  eyelids  are  often  also 
swollen  and  puffy.  In  the  milder  cases  they  may  retain  their  normal 
appearance,  but  if  the  attack  is  severe,  the  upper  lid  generally  becomes 
red,  glistening,  and  very  oedematous  and  swollen.  This  is  more 
especially  the  case  in  suppurative  iritis  or  irido-cyclitis. 

The  intensity  of  the  pain  is  very  variable,  for  although  it  is 
generally  severe,  and  often  extremely  so,  it  may  in  some  cases  be 
nearly  entirely  absent.  The  patient  may  at  first  only  experience  a 
feeling  of  itching  and  burning  in  the  eye,  but  soon  the  pain  becomes 
more  severe,  and  assumes  a  sharp,  cutting,  lancinating  character.  It 
may  be  chiefly  situated  deeply  in  the  eyeball,  or  extend  to  the  forehead, 
temple,  and  corresponding  side  of  the  nose  (ciliary  neuralgia).  Some- 
times there  is  very  intense  neuralgia  of  the  branches  of  the  fifth  nerve, 
extending  over  the  corresponding  side  of  the  face  and  head,  even  as  far 
as  the  occiput.    The  pain  always  increases  in  intensity  towards  evening, 
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remainiiig  very  seyere  during  the  night,  and  diminisliing  towards 
morning.  Althongli  the  patient  may  experience  very  acute  pain  in 
iritis,  it  is  important  to  remember  that  the  eye  is  not  painfol  to  the 
touch  in  a  case  of  simple  uncomplicated  iritis.  If  sharp  pain  is  caused 
when  the  ciliary  region  is  pressed  by  the  finger,  it  is  indicatiye  of  the 
co-existence  of  inflammation  of  the  ciliary  body  (cyclitis).  Very  fre- 
quently this  tenderness  is  partial,  and  confined  to  the  upper  portion  of 
the  ciliary  region. 

The  severity  of  the  pain  may  give  rise  to  some  constitutional  dis- 
turbance, and  the  exacerbations  be  accompanied  by  feverishness,  a 
loaded  tongue,  impairment  of  appetite,  and  a  tendency  to  retching  and 
vomiting,  which  not  unfrequently  causes  the  disease  to  be  mistaken  for 
a  severe  bilious  attack. 

Although  considerable  photophobia  and  lachrymation  may  accom- 
pany iritis,  they  are  seldom  so  severe  and  marked  as  in  certain  forms  of 
comeitis. 

We  now  come  to  the  symptoms  presented  by  the  iris  itself.  Amongst 
the  earliest  are  discoloration  and  dulness  of  the  iris,  and  contraction 
of  the  pupil.  The  discoloration  of  the  iris  is  partly  due  to  hypersdmia 
and  partly  to  an  effusion  into  its  structure.  In  order  to  estimate  rightly 
the  changes  in  colour,  we  must  always  compare  the  affected  with  the 
other  eye  (if  this  be  sound),  otherwise  an  error  may  easily  occur.  We 
must  also  be  upon  our  guard  not  to  mistake  the  dullness  and  change  in 
the  tint  of  the  iris,  which  may  be  produced  by  cloudiness  of  the  cornea 
and  of  the  aqueous  humour,  as  being  resident  in  the  iris  itself.  Besides 
the  discoloration,  the  iris  presents  a  peculiar  dull,  lack-lustre  ap- 
pearance, its  surface  having  lost  its  natural  bright,  glistening  aspect^ 
and  appearing  hazy  and  dull,  as  if  covered  by  a  fine  veil.  Its  fibnllse  are 
also  not  sharply  defined,  but  indistinct  and  blurred.  This  depends  in  a 
great  measure  upon  the  hypertrophy  of  the  connective  tissue  elements 
of  the  iris,  and  upon  the  efiusion  of  lymph  into  the  stroma  and  upon 
the  surface  of  the  iris. 

The  pupil  is  sluggish  and  more  or  less  contracted.  This  generally 
occurs  in  all  but  the  very  slightest  cases  of  iritis,  or  in  those  in  which 
there  is  a  tendency  to  increase  in  the  intra-ocular  tension.  This  inmio- 
biHty  of  the  pupil  is  partly  caused  by  the  hyper89mia  of  the  vessels,  but 
chiefly  by  the  serdus  or  plastic  effusion  which  has  taken  place  into  the 
stroma  of  the  iris,  and  impedes  the  action  of  the  circxilar  fibres  of  the  iris. 
If  the  inflammation  is  but  partial,  the  immobility  of  the  pupil  may  be 
the  same.  In  testing  the  mobility  of  the  pupil,  the  patient  should  be 
placed  so  that  the  light  falls  sideways  upon  the  eye.  The  other  must 
be  firmly  closed  with  our  hand,  or  by  a  handkerchief.  The  affected  eye 
is  to  be  shaded  with  the  palm  of  our  hand,  which  is  then  to  be  rapidly 
removed  so  as  to  admit  the  light,  and  the  behaviour  of  the  pupil  aocu- 
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TwMj  watched,  so  that  its  size,  mobility,  and  the  extent  of  its  contrac- 
tioos  may  be  ascertained.  It  must  be  remembered  that  contraction  and 
impaired  mobility  of  the  pupil  may  exist  without  any  iritis ;  for  it  may 
be  seen  in  comeitis,  hypereemia  of  the  iris,  or  if  a  foreign  body  is 
lodged  on  the  cornea,  and  is  in  these  cases  dne  to  irritation  of  the 
ciiiary  nerves. 

The  edge  of  the  pnpil  generally  soon  loses  its  circular  form  and 
becofmee    somewhat    irr^nlar,   and    we   may  notice   along  it   small 
exudations  or  beads  of  plastic  lymph,  which  tie  it  down  to  the  anterior 
capsule.     These  may,  however,  be  so  minute  as  to  escape  detection 
mitfl  the  pupil  is  examined  with  the  oblique  illumination,  or  atropine  is 
applied.     The  individual  exudations  often  increase  in  size  and  coalesce, 
wttdj  mare  lymph  being  effused,  the  whole  circumference  of  the  pupil 
may  become  fringed  with  them  and  be  tied  down  to  the  capsule  of  the 
lens,  the  centre  of  the  pupil  perhaps  remaining  clear  and  thus  still  per- 
mitting of   good  vision.      This  condition  is  termed   ^* circular^*   or 
**  of^mUar  "  synechia,  or  "  excltmon  of  the  pupiV*     We  must  distinguish 
tliis  from  the  condition  in  which  the  effusion  invades  the  area  of  the 
pnpil,  so  that  a  more  or  less  considerable  portion  of  it  is  covered  by  a 
film  of  lymph,  or  even  the  whole  of  it  occluded  by  a  thick  nodule  of 
exudation,  the  sight  being  of  course  proportionately  deteriorated ;  this 
is  called  oedugion  of  the  pupil.     The  exudation  of  lymph  between  the 
iris  and  the  capsule  of  the  lens  is  not  always  limited  to  the  edge  of  the 
paptl,  but  may  extend  further  back  along  the  posterior  surface  of  the 
iris,  and  thus  produce  broad  and  very  firm  adhesions.     We  shall  see 
hereafter,  that  this  &ct  is  of  great  importance  in  the  performance  of 
iridectomy  for  chronic  iritis  or  irido-choroiditis.     The  partial  adhesions 
between  the  pupil  and  capsule  vary  greatly  in  thickness,  extent,  and 
number,  and  become  very  apparent  when  atropine  is  api^ed,  as  they 
then  give  rise  to  various  irregularities  in  the  shape  of  the  pupil. 

The  sur&oe  of  the  iris  may  become  covered  with  a  film  of  exuda- 
tion, or  the  lymph  may  mix  with  the  aqueous  humour  and  render  this 
tnrbid  and  clouded ;  or  it  may  be  precipitated  against  the  posterior  wall 
of  the  cornea  in  the  form  of  small  whitish  opacities ;  or  again,  it  may 
sink  to  the  bottom  of  the  anterior  chamber,  where  it  collects  in  the 
fixrm  of  an  hypopyon.  The  amount  of  this  yellowish  deposit  varies ;  it 
may  be  so  slight  as  easily  to  escape  detection,  appearing  simply  like  a 
small  yellow  fringe  along  the  lower  edge  of  the  anterior  chamber ;  or  it 
may  attain  sudi  a  size  that  it  fills  half  or  even  more  of  the  anterior 

chamber. 

In  simple  iritis  the  cornea  is  generally  quite  transparent,  or  shows  but 

the  fiuntest  amount  of  cloudiness.  Small  portions  of  lymph  may,  how- 
ever, be  deposited  from  the  aqueous  humour  upon  the  posterior  wall  of 
the  oomea,  giving  rise  to  a  punctated  appearance.  This  occurs  especially 
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in  the  serons  form  of  iritis.     Bnt  the  cornea  may,  also,  become  impli- 
cated in  the  inflammatory  process. 

Vision  is  often  considerably  impaired.  This  may  be  partly  dne  to 
the  cloudiness  of  the  aqneons  hnmonr  and  of  the  area  of  the  pnpil.  K 
the  sight  is  mnch  affected  and  the  pnpil  not  occluded,  we  must  suspect 
the  co-existence  of  cyclitis,  which  is  often  accompanied  by  difiuse 
opacity  of  the  vitreous  humour.  The  power  of  accommodation  is  then, 
moreover,  also  affected.  It  is,  therefore,  very  necessary  accurately  to 
test  the  degree  of  vision  at  the  commencement  of  an  iritis,  in  order 
that  we  may  at  once  detect  any  marked  deterioration,  and  ascertain  to 
what  cause  this  is  due.  The  tension  of  the  eyeball  is  normal  in  a  case 
of  common  iritis,  and  the  field  of  vision,  although  it  may  be  somewhat 
contracted  on  account  of  the  smallness  of  the  pupil,  or  the  presence  of 
synechiflB,  does  not  show  the  contraction  peculiar  to  a  glaucomatous 
condition  of  the  eye. 

We  must  now  consider  the  symptoms  by  which  the  special  forms 
of  iritis  are  characterised. 

1.  The  Simple  Idiopathic  Iritis  is  sometimes  very  slight  in  degree, 
and  accompanied  by  only  a  very  moderate  amount  of  subconjunctival 
injection,  photophobia,  pain,  or  discolouration  of  the  iris ;  indeed,  its 
existence  may  remain  quite  unsuspected  until  atropine  is  applied,  when 
the  pupil  is  found  to  be  irregular,  and  shows  here  and  there  a  slender 
adhesion  to  the  capsule.  This  mild  form  of  iritis  is  often  met  with 
after  operations  upon  the  eye  (e.^.,  cataract  operations),  or  after 
injuries.  The  affection  may,  however,  be  more  severe,  and  there  is 
much  pain,  swelling  of  the  lids,  injection  of  the  conjunctiva  and  sub- 
conjunctival tissue,  chemosis,  photophobia,  and  lachrymation.  The 
iris  is  discoloured,  the  pupil  contracted  and  inactive,  having  deposits  of 
lymph  at  its  edge  and  perhaps  also  in  its  area.  A  film  of  exudation 
covers  the  surface  of  the  iris,  rendering  it  dull  and  hazy,  the  aqueous 
humour  is  somewhat  turbid,  and  the  posterior  surface  of  the  cornea 
perhaps  mottled  with  small  deposits  of  lymph. 

2.  Serous  Iritis  (syn.  Descemetitis,  aquo-capsulitis,  keratitis  punctata, 
etc.)  is  chiefly  distinguished  by  the  absence  of  plastic  exudation,  and 
by  the  great  tendency  to  hypersecretion  of  the  aqueous  humour.  The 
symptoms  of  acute  iritis  are  generally  not  very  pronounced.  The  aqueous 
humour  is  secreted  in  greater  quantity,  and  is  somewhat  clouded  and 
turbid,  and  on  closer  observation  we  can  often  notice  small  particles  of 
lymph  floating  about  in  it,  before  becoming  deposited  on  the  posterior 
surface  of  the  cornea,  or  at  the  bottom  of  the  anterior  chamber.  The 
latter  is  often  markedly  deepened,  and  the  cornea  appears  somewhat 
bulged  forward.  The  cloudiness  of  the  aqueous  humour  often  varies 
considerably  and  rapidly  within  the  course  of  a  few  hours.  The  cornea 
may  at  first  appear  abnormsJly  brilliant,  but  it  soon  loses  its  lustre  and 
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sUgbtly  clouded,  and  small  pimctated  opacities  make  their  ap- 
pettrance  upon  its  posterior  surface.     These  are  sometimes  situated  op- 
poeite  the  pupil  and  are  grouped  in  a  small  circle ;  but  they  are  generally 
axTsnged  in  the  form  of  a  pyramid,  the  base  of  which  is  turned  towards 
tJ&e  periphery  of  the  cornea,  and  its  apex  towards  the  centre.     The 
Kfnallffr  opacities  being  situated  at  the  apex  and  the  larger  and  coarser 
cxnes  at  the  base.     This  proves  that  the  opacities  are  composed  of  small 
maaaee  of  lymph,  deposited  from  the  aqueous  humour  upon  the  posterior 
^wall  of  the  cornea,  and  that  they  arrange  themselves  according  to  their 
size  and  weight,  the  larger  and  heavier  ones  gravitating  downwards. 
The  truth  of  this  assertion  has  moreover  been  proved  experimentally  by 
Arit.     He  placed  the  head  of  the  patient  in  different  directions,  some- 
times  keeping  it  for  a  length  of  time  turned  to  the  right  side,  sometimes 
to  the  left,  and  he  found  that  the  base  of  the  pyramid  always  corre- 
sponded to  the  side  of  the  eye  which  had  been  maintained  in  the  lowest 
positiQn.     But  some  of  the  opacities  met  with  at  the  posterior  portion 
of  the  cornea  are  not  due  to  these  deposits  from  the  aqueous  humour, 
but  are  caused  by  inflammatory  changes  in  the  epithelial  layer,  or  even 
in  the  posterior  portion  of  the  cornea  proper. 

The  iris  is  but  slightly  discoloured,  and  the  pupil,  instead  of  being 
contracted,  as  is  generally  the  case  in  iritis,  is  somewhat  dilated,  often 
markedly  so.  This  is  due  to  an  increase  in  the  intra-ocular  tension, 
which  is  often  present  in  this  disease,  and  the  manifestation  of  which 
must  be  watched  with  the  greatest  care,  for  this  serous  form  of  inflam- 
mation shows  a  great  tendency  to  extend  to  the  ciliary  body  and  choroid, 
which  is  accompanied  by  an  hypersecretion  of  the  vitreous  humour, 
marked  increase  in  the  intra-ocular  tension,  and  a  glaucomatous  con- 
dition of  the  eye.  The  degree  of  eye  tension,  the  state  of  the  sight  and 
of  the  field  of  vision  must,  therefore,  be  frequently  and  carefully 
tf«"»i^ftH  during  the  course  of  the  disease,  in  order  that  the  earliest 
symptoms  of  a  glaucomatous  complication  may  be  detected  and  at  once 
arrested.  Adhesions  between  the  edge  of  the  pupil  and  the  capsule  are 
not  of  frequent  occorrence  in  this  form. 

Serous  iritis  occasionally  accompanies  deep-seated  inflammations  of 
the  eye,  more  especially  chronic  irido-choroiditis,  and  choroido-retinitis. 
Moreover,  sympathetic  ophthalmia  sometimes  appears  in  the  form  of 
serous  iritis.  It  has  also  been  supposed  to  be  due  to  constitutional  or 
hereditary  syphilis. 

3.  Farenchymatous  or  suppurative  iritis, — In  this  affection  the  in- 
flammation attacks  the  tissue  of  the  ins,  and  its  fibriUed  become  much 
swoDen  and  thickened.  The  plastic  exudation  is  poured  out  into  the 
parenchyma  of  the  iris,  along  the  edge  and  into  the  area  of  the  papil, 
and  also  on  the  posterior  surface  of  the  iris,  giving  rise  to  thick  broad 
between  it  and  the  capsule  of  the  lens.    On  account  of  the 
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ezadatioii  into  the  stroma  of  the  iiiB,  and  the  swollen  and  thickened 
condition  of  its  fibrillas,  the  circulation  is  generally  considerably  impeded, 
and  large  tortnons  veins  make  their  appearance  on  its  snr&ce.  Along 
the  edge  of  the  contracted  pupil  are  noticed  a  number  of  thick  firm 
nodules  of  exudation,  of  a  creamy  or  reddish-brown  colour,  tying  down 
the  edge  of  the  pupil  to  the  capsule ;  or  they  may  even  extend 
around  the  whole  edge  of  the  pupil,  and  thus  give  rise  to  a  circular 
synechia  (exclusion  of  the  pupil).  The  e£^sion  generally  also  inyadea 
the  area  of  the  pupil,  indeed  the  latter  may  be  completely  blocked  up 
by  a  thick  yellow  nodule  of  purulent  exudation.  The  surface  of  the 
iris  appears  indistinct  and  hazy,  its  fibrillaB  are  swollen,  and  its  anterior 
surface  is  coyered  by  a  layer  of  exudation  which  varies  considerably  in 
appearance.  In  some  cases  it  looks  simply  like  a  thin  grey  veil  cover- 
ing different  portions  or  even  the  whole  of  the  iris,  in  others  it  assumes 
a  thick,  creamy,  purulent  appearance,  with  small  extravasations  of  blood 
scattered  about  here  and  there.  Little  yellow  nodules  (which  are  not 
to  be  confounded  with  the  syphilitic  tubercles)  may  also  appear  strewn 
about  on  the  surface  of  the  iris.  On  account  of  the  detachment  of  some 
of  these  nodules,  and  the  effusion  of  lymph  and  purulent  exudation  into 
the  aqueous  humour,  the  latter  becomes  turbid  and  discoloured.  Flakes 
of  purulent  lymph  and  globules  of  pus  are  seen  floating  about  in  it,  and- 
sinking  down,  give  rise  to  an  hypopyon,  which  may  be  so  small  as  to 
appear  only  like  a  narrow  yeUow  belt  along  the  lower  edge  of  the 
anterior  chamber,  or  may  be  so  considerable  as  to  occupy  one-half  or 
more  of  the  anterior  chamber,  reaching  perhaps  above  the  upper  edge 
of  the  pupil.  This  parenchymatous  or  suppurative  iritis,  may  be  ac- 
companied by  a  similar  form  of  inflammation  of  the  ciliary  body  and 
choroid. 

4.  Syphilitic  iritis  generally  assumes  the  parenchymatous  form.  It 
is,  however,  especially  characterised  by  the  formation  of  peculiar 
tuberculous  nodules  (gummy  tubercles,  Virchow).  These  are  scattered 
about  singly  over  a  certain  portion,  or  even  the  whole,  of  the  surface  of 
the  iris,  in  the  form  of  yellowish-red  condylomatous  nodules.  They 
appear  at  first  deeply  imbedded  in  the  parenchyma  of  the  iris  (origi- 
nating in  the  deeper  portion  of  its  connective  tissue),  and  as  they  increase 
in  size,  they  push  aside  the  fibrilke  of  the  iris,  and  protrude  between 
them  into  the  anterior  chamber.  They  may  attain  a  very  considerable 
size,  their  apex  even  touching  the  posterior  wall  of  the  cornea.  They 
(according  to  Colbert)  exactly  resemble  in  structure  the  gummy  tuber- 
cles (gummata)  of  Virchow.  On  account  of  the  presence  of  pigment  cells, 
and  the  great  vascularity,  the  nodules  frequently  assume  a  dark  reddish- 
brown  sarcomatous  appearance.  They  often  undergo  fisitty  and  purulent 
degeneration,  breaking  down  into  a  yellow  grumous,  purulent  mass, 
which  becomes  mixed  with  the  aqueous  humour.     They  may,  however, 
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undergo  rapid  absorptioii.  These  tubercles,  or  oond jlomata  as  they  are 
sometmiaB  called,  frequently  remain  confined  to  one  portion  of  the  iris, 
in  wliioh  the  inflammatory  changes  are  moreover  also  more  pronounced, 
BO  tiiat  the  disease  assumes  a  somewhat  partial  character,  which  is  pecu- 
liar  to  the  syphilitic  form.  We  find,  in  such  cases,  that  although  the 
whole  oomea  may  he  surrounded  by  a  pink  zone  of  vessels,  that  this  is 
most  pronounced  at  one  point,  and  that  the  corresponding  segment  of 
iris  18  the  most  thickened  and  swollen,  and  that  the  condylomata  are 
diiefly  or  entirely  confined  to  this  portion. 

It  must  be  distinctly  remembered  that,  although  the  name  of 
syphilitic  iritis  is  given  to  the  form  of  inflammation  above  described, 
tiie  iritis  which  may  occur  in  the  course  of,  and  be  entirely  due  to, 
syi^iiliB,  does  not  necessarily  always  assume  this  type.  For  it  may 
appear  as  a  simple  idiopathic  iritis,  or  in  a  more  or  less  severe  paren- 
chymatous form,  so  that  the  absence  of  the  peculiar  gummy  tubercles 
does  not  exclude  the  presence  of  syphilis  in  the  system,  or  its  being  the 
cause  of  the  iritis.  But  on  the  other  hand,  the  existence  of  these  tuber* 
des  may,  in  the  vast  majority  of  cases,  be  taken  as  a  certain  indication 
of  the  syphilitic  nature  of  the  inflammation.  I  can  only  remember 
hsrvin^  seen  one  case  (a  patient  of  Mr.  Critchett's)  in  which  there 
were  well  marked  condylomata  without  the  slightest  evidence  of 
syphilis.  Some  authors  have  stated  that  in  syphilitic  iritis  the  circum- 
comeal  aone  of  injection  is  of  a  brownish  tint,  and  that  the  pupil  is 
dtsplaoed  upwards  and  inwards.  This  is,  however,  not  the  case,  for  both 
these  appearances  may  be  met  with  apart  from  syphilis. 

Amongst  the  causes  of  iritis,  a  very  frequent  one  is  exposure  to 
sudden  changes  of  temperature,  cold  draughts  of  air,  rain,  wind,  etc. 
The  disease  is,  in  such  cases,  often  termed  rheumatic  iritis.  It  may 
^  ^^j  rf»an»tiHm  in  o«.er  parte  of  the  body,  beix^  evidently 
produced  by  the  same  cause.  It  is  erroneous,  however,  to  speak  of  rheu- 
matic iritis  as  a  special  form  of  the  disease,  for  it  has,  in  truth,  no 
characteristic  symptoms ;  it  generally  assumes  the  form  of  simple  iritis, 
and  may  vary  greatly  in  severity,  but  is  not,  as  a  rule,  accompanied  by 
extensive  exudative  changes  in  the  parenchyma  of  the  iris,  or  by  con- 
siderable hypopyon.  The  pain  is  frequently  extremely  severe,  and 
may  extend  over  the  corresponding  side  of  the  head  and  face.  The 
disease  often  runs  a  chronic  and  very  protracted  course,  and  relapses 
may  take  place  on  a  recurrence  of  the  rheumatic  attack. 

Iritis  is  also  oft»n  of  traumatic  origiihy  being  caused  by  mechanical  or 
chemical  injuries,  which  either  afiect  the  iris  directly  or  secondarily. 
Thus,  foreign  bodies  may  remain  lodged  for  some  time  in  the  conjunc- 
tira,  cornea,  anterior  chamber,  or  in  the  deeper  tunics  of  the  eye,  and 
then  set  up  iritis.  Clean  incised  wounds  of  the  iris  are  not  prone  to 
give  rise  to  it,  as  is  proved  by  the  operation  of  iridectomy,  nor  does 
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gBoenSij  aooompuued  hy  verj  oonsidentUe  szndations  of  Ijmpli  at 
Qte  edge  of  the  pupl,  on  the  sar&oe  and  into  the  stnictnre  of  the  iris, 
«nd  into  the  anterior  chamber,  afibrd  a  leaa  bvonrable  prognous  than 
the  drople  or  seronB  iritis.  The  tendency  to  implication  of  the  comeA, 
or  the  deeper  tonics  of  the  eyeball  must  also  be  borne  in  mind.  In 
tranmatio  iritis,  the  nature  and  extent  of  the  injnry,  the  presence  of 
traumatic  cataract,  or  the  co-existence  of  inflammation  of  the  ciliary 
body  or  choroid  must  all  be  t4klcen  into  consideration  in  framing'  the 
prognosie. 

Treatmmt. — The  patient  shonld  be  carefiilly  guarded  against  the 
injnriooB  inflnencee  of  bright  light,  and  sndden  changes  of  temperatnre^ 
as  well  as  cold  and  wet.  Perfect  rest  of  both  eyes  must  also  be  oojoined, 
and  if  the  patient  has  to  leave  the  houae,  a  bandage  shonld  be  placed 
over  the  affected  eye,  and  a  shade  over  the  other,  or  goggles  shonld 
be  worn.  Bat  if  the  disease  is  very  severe,  sb-ict  orders  must  be  givea 
that  the  patient  is  to  keep  in  a  darkened  room.  We  are,  however,  very 
freqoently  obliged  to  treat  even  severe  cases  of  iritis  as  out.patiente, 
and  may  even  in  snch  instances  frequently  succeed  in  adTecting  an 
excellent  cure.  This  mode  of  treatment  shonld  however  only  be 
adopted  from  necessity,  and  not  from  choice,  and  strict  injunctions 
shonld  be  given  to  the  patients  to  guard  their  eyes  as  mnch  as  poasiUe 
sffainst  sll  noxious  influences  during  the  intervals  of  their  visits. 

The  point  of  the  very  greatest  importance  in  the  treatment  of  iritjs 
is  to  obtain  a  wide  dilatation  of  the  pnpil  as  soon  as  possible,  and  hence 
a  strong  solntiou  of  atropine  should  be  at  once  energetically  applied  to 
the  eye.     The  beneficial  effect  of  atropine  is  three-fold : — 1.  Wide  dil^ 
tation  of  the  pnpil  is  produced,  and  the  iris  is,  therefore,  removed  from 
the  contact  with  the  anterior  oapenle  of  the  lens,  so  that  no  adhesionfl 
f<^n  be  formed  between  them  at  the  edge  of  the  pnpil,  or  on  the  posterior  ' 
aarhoa  of  the  iris.     Thus  one  of  the  chief  dangers  of  iritis,  tihe  forma- 
tion of  extensive  posterior  synechiiei  is  preventod,  and  the  nomerons  evil 
oonseqnencee  or  dangerons  complications  to  which  they  may  give  rise, 
ore  obviated.     2.  Best  will  be  afforded  to  the  inflamed  mnsciilar  tissoe  of 
the  iris  by  a  wide  dilatation  of  the  pupil ;  for  if  the  constrictor  pnpilha 
is  not  paralysed,  its  constant  action  in  endeavouring  to  rt^nlate  the  Bise 
of  the  pnpil  according  to  the  stimulus  of  light,  must  of  neoessity  tend 
to  increase  i^  inflauunation,  just  as  would  be  the  case  in  any  other 
inflamed  mnscnlar  tissne,  if  this  conld  not  be  kept  perfectly  at  rest. 
3.  The  tension  of  the  eye  will  be  diminished,  and  the  intra-ocular 
ation  relieved,  which  will  diminish  the  state  of  congestion  of 
ris  and  ciliary  body.    Moreover,  the  irritation  of  the  eye  and  the 
f  neuralgia  will  generally  be  alleviated  in  a  very  marked  manner, 
however,  absolntely  necessary  that  the  solution  of  atropine  shonld 
a  gnffioient  strength,  and  should  be  energetically  employed.     In 
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the  normal  oondition  of  the  eye,  an  extremely  weak  solution  (gr.  j. — ^|yiij 
of  water)  will  sn£Sce  to  prodnoe  a  wide  dilatation  of  the  pnpil,  bnt  in 
iritis  it  is  very'  different.  On  acconnt  of  the  inflamed  and  swollen 
oondition  of  the  tissae  of  the  iris,  of  the  lymph  effioused  into  it-s  meshes, 
and  of  the  hypersomia,  great  resistance  is  offered  to  the  action  of  the 
atropine ;  hence  a  very  strong  solution  must  be  used,  and  the  application 
repeated  very  frequently  before  we  can  thoroughly  oyeroome  this  resist- 
ance. I  am  in  the  habit  of  employing  a  solution  of  from  four  to  six 
grains  of  atropine  to  the  ounce  of  water,  and  of  applying  it  at  the  interral 
of  five  minutes  for  half-an-hour  at  a  time,  this  being  repeated,  if  necessary, 
three  or  four  times  a-day,  so  that  altogether  the  atropine  may  have  to 
be  applied  from  eighteen  to  twenty-four  times  a-day,  in  order  to  produce 
and  maintain  a  sufficient  dilatation  of  the  pupil.  If  the  case  is  seen 
early,  before  any  adhesions,  or  only  very  slight  and  brittle  ones,  are 
formed,  we  may  generally  succeed  in  producing  a  wide  dilatation  at  the 
end  of  a  few  hours,  and  then  it  is  not  difficult  to  maintain  it.  I  find  that 
patients  apply  the  atropine  with  much  greater  regularity  and  ezacti* 
tude,  if  they  are  told  to  use  it  for  half-an-hour  at  a -time,  at  interyalB 
of  five  minutes,  and  to  repeat  this  at  stated  periods,  three  times  a-day, 
than  if  they  are  only  directed  in  general  terms  to  apply  it  fifteen  or 
eighteen  times  i^day.  As  we  have  frequently  at  the  hospital  to  treat 
even  severe  cases  of  iritis  as'  out-patients,  I  invariably  apply  the  atro- 
pine myself  at  the  interval  of  a  few  minutes,  until  either  a  decided  effect 
has  been  produced  upon  the  pupil,  or  the  result  is  negative.  In  the 
former  case,  the  patient  will  himself  experience  the  great  relief  to  the 
pain  and  irritability  of  the  eye  which  has  been  produced  by  the  instil- 
lations, and  will  readily  and  gladly  carry  out  the  treatment  with  regu« 
larity  at  hopie.  Moreover,  the  dilatation  thus  effected  can  generally  be 
maintained  until  the  next  visit,  even  if  the  remedy  is  not  applied  in  the 
interval  quite  as  frequently  as  directed.  I  have  often  been  able  to 
treat  even  severe  cases  of  iritis  with  great  success  by  this  simple  means, 
without  the  employment  of  almost  any  other  remedy,  except  perhaps 
the  use  of  warm  poppy  fomentations;  the  result  being  a  perfectly 
circular  pupil  without  any,  or  only  the  very  slightest  adhesions.  I 
would  again,  therefore,  urge  in  the  very  strongest  terms  the  energetic 
use  of  atropine  in  iritis,  a  line  of  treatment  at  present,  unfortunately, 
but  too  much  neglected  in  English  ophthalmic  practice,  the  evil  results 
of  which  neglect  are  constantly  evidenced  by  the  numerous  cases  of 
recurrent  iritis,  chronic  irido-choroiditis,  etc.,  which  we  but  too  fre- 
quently meet  with,  and  which  might  have  been  to  a  very  great  extent 
prevented  by  the  early  and  efficient  use  of  atropine.  It  is  quite  useless 
to  prescribe  a  weak  solution  of  atropine  (gr.  ss — j.  ad  ^)  to  be  used 
a  few  times  in  the  course  of  the  day ;  this  cannot  produce  a  dilatation 
of  the  pupil  wben  the  tissue  of  the  iris  is  inflamed,  its  effect  will  be 
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nil,  as  can  be  easily  seen  by  watching  the  state  of  the  pupil  in  cases 
where  such  weak  solutions  are  employed. 

Bnt  we  sometimes  find  that  the  action  of  even  a  strong  solution  of 
atropine,  frequently  applied,  is  resisted,  and  that  it  produces  little  or  no 
effect,  and  increases  rather  than  diminishes  the  irritability  of  the  eye.  In 
such  cases  its  use  must  be  desisted  from  until  the  irritation  is  relieyed  by 
the  application  of  a  few  leeches  to  the  temple,  or  perhaps  by  paracentesis 
of  the  anterior  chamber.  This  relief  of  the  inflammatory  irritation 
and  intra-ocular  tension,  permits  of  a  freer  absorption  through  the 
cornea,  and  hence  the  effect  of  atropine  will  now  be  often  very  marked 
and  rapid.  This  effect,  as  Yon  Graefe  has  pointed  out,  is  sometimes 
noticed  without  the  re-application  of  the  remedy.  Thus  atropine  may 
have  been  applied  in  cases  of  iritis  or  comeitis  without  producing  any 
dilatation  of  the  pupil,  but  many  hours  afterwards  this  has  ensued 
after  the  application  of  leeches.  We  sometimes  notice,  also,  that 
although  dilatation  of  the  pupil  may  have  been  produced,  yet  that  it 
cannot  be  thoroughly  maintained,  the  atropine  appearing  to  lose  its 
effect.  In  such  cases  it  will  be  found  that  this  likewise  is  due  to  the 
great  irritation  of  the  eye  and  the  increase  in  the  intra-ocular  tension, 
which  prevent  the  absorption  of  the  remedy  through  the  cornea. 
Whereas,  after  the  application  of  leeches  or  the  performance  of  paracen- 
tesis the  atropine  will  again  regain  its  power  over  the  iris.  I  need 
hardly  mention,  that  if  the  pupil  is  firmly  tied  down  by  numerous  and 
thick  adhesions,  the  atropine  should  be  applied  only  in  moderation  in 
order  to  soothe  the  irritability  and  diminish  the  tension  of  the  eye. 
But  if  the  posterior  synechiie  are  of  recent  origin,  and  not  very  broad 
and  firm,  but  narrow  and  tongue-like,  the  long  continued  use  of  atropine 
oft«n  succeeds  in  tearing  them  through.  But  it  is  often  found  that 
when  this  remedy  is  employed  for  a  considerable  length  of  time  it 
increases  instead  of  allaying  the  irritability  of  the  eye,  and  may  even 
induce  conjunctiYitis  or  acute  granulations.  The  latter  are,  however, 
less  frequently  met  with,  than  a  vascular  condition  of  the  lids  accom- 
panied by  swelling  of  the  conjunctiva  and  great  irritation  of  the  eye. 
In  such  cases  the  atropine  must  be  stopped  at  once,  and  a  mild  astrin- 
gent coUyrium  substituted  for  it.  The  streng^  and  nature  of  the  latter 
must  vary  with  the  degree  of  conjunctivitis.  A  solution  of  gr.  j  of 
alum,  zinc,  or  nitrate  of  silver  to  the  ounce  of  water  will  be  found  the 
best.  In  vesicular  granulations  a  coUyrium  of  vj  to  z  grains  of  borax 
to  1  ounce  of  water  often  proves  of  much  service.  The  irritability  of 
the  eye  may  also  be  allayed  and  the  dilatation  of  the  pupil  tolerably 
maintained  by  the  use  of  a  coUyrium  of  belladonna  (Ext.  Bellad.  5s8 
Aq.  dist.  ^'),  which  is  to  be  applied  frequently  in  the  course  of  the 
day.  It  is  sometimes  found  that  posterior  synechisB,  which  resist 
the  action  of  atropine,  soon  tear  through  upon    the  application  of 
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CUabar  bean.     Henoe  ibis  remedy  may  be  tried  aliemately  with  the 
atropine. 

The  nee  of  atropine  is  to  be  contiiiaed  eyen  for  some  weeks  after 
the  Bubsidenoe  of  the  iritis,  so  that  the  wide  dilatation  of  the  pnpil 
may  be  maintamed  and  the  iris  be  kept  in  a  state  of  rest.     It  has  been 
juged  by  some,  that  the  long  continned  nse  of  a  strong  solution  of 
atropine  is  apt  to  produce  a  permanent  dilatation  of  the  pnpil  from 
paralysis  of  the  sphincter  pnpill».     But  this  is  a  most  rare  and  ezcep- 
tional  occurence,  and  if  any  tendency  to  dilatation  should  remain,  it 
may  be  easily  overcome  by  the  occasional  use  of  the  Calabar  bean, 
iHuch  ezcitee  the  action  of  this  muscle.      Although  I  am  in  the 
habit  of  using  atropine  most  extensively  in  the  treatment  of  iritis 
and  other  affections  of  the  eye,  I  have  never  met  with  a  case  in  which 
this  condition  of  permanent  dilatation  was  produced,  nor  have  I  ever 
observed  a  case  of  poisoning  from  the  excessive  use  of  atropine. 
Such  cases  do,  however,  sometimes  occur,  and  are  evidently  produced 
fay  the  passage  of  the  atropine  through  the  lachrymal  puncta  to  the 
throat.     The  principal  symptoms  of  poisoning  by  atropine  are  : — great 
increase  in  the  frequency  of  the  pulse,  dryness  of  the  throat,  dysphagia, 
great  irritability    of  the  bladder  and  genital  organs,  impairment  of 
memory,  hallucinations,  and  exciting  dreams.     The  pupils  of  the  eyes 
are  very  widely  dilated.     Generally,  these  symptoms  are  only  moderate 
in  character  when  the  poisoning  has  occurred  in  the  mode  above 
described,  but  their  severity  is  very  great  if  the  atropine  has  been 
swallowed  by  mistake,  and  a  considerable  dose  has  thus  been  taken. 
The  best  and  most  rapid  antidote  is  the  subcutaneous  injection  of  mor- 
phia* (gr.  -J-  or  ^  of  a  grain),  to  be  repeated,  if  necessary, — even  several 
times — at  intervals  of  a  few  hours.     The  effect  of  the  remedy  is  very 
marked  and  rapid ;  within  a  few  minutes  the  violence  of  the  symptoms 
has  greatly  subsided,  and  the  patient  is  calm  and  quiet.     To  avoid  the 
danger  of  poisoning  when  strong  oollyria  of  atropine  are  used  with 
great  frequency,  Yon  Ghraefe  recommends  the  patients  to  close  the  eye 
directly  after  the  application,  and  subsequently  on  re-opening  the  eye 
to  wadi  it  weD.     He  also  sometimes  employs  a  subcutaneous  Injection 
of  morphia  at  night,  in  order  to  prevent  all  risk. 

I  have  abready  stated  that  we  occasionally  meet  with  persons  whose 
eyes  show  an  extraordinary  antipathy  to  the  use  of  atropine,  and  in 
whom  even  a  drop  of  a  very  weak  solution  suffices  to  produce  great 
irritation  of  the  eye,  and  perhaps  severe  erysipelas  of  the  lids  and  face. 
In  soch  cases  it  should  be  stopped  at  once.   My  friend  Dr.  Seeley  of  Cin- 

•  Tide  Dr.  Bell,  Edin.  Med.  Chir.  Society,  1857,  and  Yon  Graefe's  Article, 
*'!.  fl  O.,"  ix,  2,  70 ;  alBO  a  yery  interesting  case  of  severe  Poisoning  by  Atropine, 
npotted  by  Dr.  Schmid,  "*  KL  MonatsbL,"  1864,  p.  168. 
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ciimati  lias  infonned  me  that  he  has  found  in  snch  idiosyncrafiies  mnch 
benefit  from  combining  the  atropine  with  a  weak  solution  of  sulphate 
of  zinc. 

The  severe  ciliary  neuralgia  which  so  often  accompanies  iritis  is  most 
relieved  by  the  application  of  leeches  to  the  temple,  and  the  use  of  hot 
poppy  or  laudanum  fomentations.  The  leeches  should  be  applied 
towards  evening,  so  that  the  nocturnal  exacerbations  may  be  relieved. 
Free  after-bleeding  is  to  be  encouraged  by  the  use  of  hot  fomentations 
or  poultices.  The  nocturnal  pain  and  restlessness  of  the  patient  are  also 
much  alleviated  by  the  use  of  opium,  and  this  remedy  should  never  be 
omitted  in  such  cases,  as  it  is  of  much  consequence  that  the  patient 
should  enjoy  a  good  night's  rest.  I  myself  oftien  employ  the  sub- 
cutaneous injection  of  morphia  for  this  purpose. 

A  blister  may  be  applied  behind  the  ear,  and  kept  open  for  a  few 
days,  and  the  compound  belladonna  ointment  should  be  rubbed  into 
the  forehead. 

If  there  is  a  considerable  tendency  to  exudation  of  lymph  or  pus 
at  the  edge  of  the  pupil,  into  the  anterior  chamber,  on  the  surface  of 
the  iris  or  into  its  structure,  the  patient  should  be  got  rapidly  under 
the  influence  of  mercury.  One  grain  of  calomel  in  combination  with 
one-fourth  or  one-fifth  of  a  grain  of  opium  should  be  given  every  two 
or  three  hours,  until  salivation  is  produced,  which  will  generally  occur 
in  £rom  80  to  40  hours ;  even  when  this  is  produced,  a  slight  degree  of 
tenderness  of  the  gums  should  be  maintained.  I,  however,  greatly 
prefer  the  treatment  by  inunction,  as  the  digestive  powers  are  thus  not 
impaired,  and  the  constitutional  effects  of  the  drug  are,  moreover, 
more  rapidly  and  surely  obtained.  Indeed  I  have  met  with  instances 
in  which  mercury  had  been  given  by  the  mouth  for  some  time,  without 
producing  any  constitutional  effect,  and  where  this  rapidly  supervened 
upon  inunction.  Half  a  drachm  or  a  drachm  of  the  strong  mercurial 
ointment  should  be  rubbed  into  the  inside  of  the  arms  and  thighs  two 
or  three  times  daily,  until  the  mouth  becomes  sore.  In  order  to  pre- 
vent the  staining  of  the  skin  the  ointment  may  also  be  rubbed  into  the 
bottom  of  the  feet,  but  here  it  is  absorbed  with  less  rapidity  on  account 
of  the  greater  thickness  of  the  skin.  Mr.  Pridgin  Teale*  recommends 
that  the  mercurial  ointment  should  be  smeared  on  a  broad  piece  of 
flannel  which  is  to  be  wrapx)ed  round  each  arm  of  the  patient,  who 
should  remain  in  bed;  a  small  quantity  of  fresh  ointment  being 
added  every  night.  In  syphilitic  iritis  with  well  marked  buttons, 
the  use  of  mercury  should  never  be  omitted,  and  I  have  also 
found  much  beneflt  in  such  cases  from  the  constant  use  of  hot 
water  compresses,  continued  without  intermission  night  and  day  for 

*  Vide  Mr.  Teale's  interesting  paper,  **  On  the  Belative  Value  of  Atropine  and 
of  Merctuy  in  the  treatment  of  Acute  Iritis."    "  B.  L.  O.  H.  Beporte/'  Y,  166. 
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Mrenl  days.  I  first  saw  this  mode  of  treatment  employed  last  year 
bj  Dr.  Wecker,  and  soon  afterwards  had  the  opportunity  of  trying  it 
in  a  case  of  syphilitic  iritis  with  nmnerons  condylomata  of  considerable 
me^  which  had  to  a  great  extent  resisted  the  action  of  mercnry.  I 
ordered  hot  water  compresses  to  be  applied  to  the  eye  of  as  high  a 
temperature  as  the  patient  conld  bear,  and  these  were  changed  every 
few  minutes,  and  oontinned  for  a  great  part  of  the  day  and  night. 
Within  the  oourse  of  two  days  the  condylomata  had  diminished  con- 
sidefaUy  in  size,  and  within  four  or  five  days  they  had  almost  entirely 
disappeared.  In  another  instance,  the  effect  of  the  compresses  was 
equally  fiiYonzable.  Of  course  it  is  only  in  exceptional  cases  that 
this  remedy  can  be  employed,  for  it  requires  the  constant  and  undivided 
attention  of  a  nurse ;  moreover,  few  patients  will  submit  to  the  trouble 
and  inoonvenimce.  This  remedy  also  greatly  hastens  the  absorption 
of  hypopyon. 

Fonnerly  it  was  very  much  the  custom  to  place  all  cases  of  iritis 

under  the  influence  of  mercury,  quite  irrespective  of  the  fact  whether 

tiie  necessity  for  its  use  really  existed  or  not.     Now,  however,  a 

more  rational  mode  of  treatment  obtains,  and  mercury  is  only  used 

in  tliose  cases  in  which  there  is  much  effusion  of  lymph.     In  specific 

cases  the  iodide  and  bromide  of  potassium,  together  with  the  decoction 

c^bttrk,  should  be  administered  after  the  use  of  mercury.     Whilst  the 

latter  remedy  is  being  employed,  it  is  also  wise  to  maintain  the  patient's 

strengih  by  the  use  of  tonics,  more  especially  preparations  of  steel  and 

qninixie. 

In  ihe  rheumatic  form  of  iritis  benefit  is  often  experienced  from  the 
use  of  oil  of  turpentine  internally,  as  was  first  recommended  by 
Dr.  CannichaeL  Although  I  have  often  employed  it  with  advantage,  I 
have  frequently  been  obliged  to  give  up  its  use  on  account  of  the 
detangement  of  the  stomach  which  it  produces.  It  should  be  given  in 
doses  of  hxym  half  a  drachm  to  one  drachm  two  or  three  times  daily, 
made  into  an  emulsion,  to  which  a  little  carbonate  of  soda  is  added  to 
prevent  the  derangement  of  the  digestive  organs. 

If  the  aqueous  humour  is  very  cloudy,  or  a  considerable  hypopyon 
is  fimned,  paracentesis  should  be  performed  and,  if  necessary,  repeated 
several  times.  The  same  should  be  done  if  the  pain  is  very  severe  and 
'  does  not  yield  to  the  usual  remedies.  The  broad  needle  should  be  very 
slowly  removed  from  the  anterior  chamber,  so  that  the  escape  of  the 
aqueous  humour  may  not  be  very  sudden,  otherwise  there  may  occur 
great  hypenjemia  ex  vacuo  of  the  inner  tunics  of  the  eye.  In  order  to 
fiKnlitate  the  escape  of  the  stringy  portion  of  the  lymph,  the  needle 
should  be  slightly  tilted  sideways,  so  as  to  cause  the  section  to  gape, 
or  the  same  may  be  done  with  a  small  curette  or  probe. 

But  if  the  iritis  is  very  intense  and  obstinate,  resisting  aU  our 
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remedies,  and  more  especially  if  the  sight  is  much  impaired,  and  there 
are  considerable  firm  synechisB,  or  complete  exclusion  of  the  pnpil,  and 
if  the  intra-ocnlar  tension  is  markedly  increased,  a  large  iridectomy 
should  be  made  at  once.  I  have  often  seen  this  produce  the  most 
striking  benefit,  and  it  must  be  remembered  that  if  the  adhesions  be- 
tween the  pupil  and  capsule  are  at  all  considerable  and  broad,  or  there 
is  occlusion  of  the  pupil  from  deposit  of  lymph  within  its  area,  an  iri- 
dectomy  will  subsequently  be  necessary,  and  the  condition  of  the  eye 
will  in  all  probability  be  much  worse  when  the  inflammation  has  run  its 
course ;  and  hence  the  result  of  an  iridectomy  be  far  less  favourable  than  if 
it  had  been  made  at  an  earlier  period,  before  the  changes  of  structure  had 
attained  any  considerable  degree.  Moreover,  the  iridectomy  generally 
acts  as  the  best  antiphlogistic,  the  inflammation,  which  had  before  resisted 
all  our  remedial  measures,  rapidly  subsiding  afber  the  operation. 

In  iritis  serosa  much  benefit  is  often  experienced  from  exciting  the 
free  action  of  the  skin  and  kidneys  by  diaphoretic  and  diuretic  remedies. 
Atropine  should  also  be  applied,  as  well  as  a  suppurating  blister  behind 
the  ear ;  but  it  must  be  confessed  that  local  remedies  often  prove  of 
little  avail.  The  state  of  the  intra-ocular  tension,  of  the  sight,  and  of  the 
field  of  vision  must  be  narrowly  watched,  and  if  symptoms  of  glaucoma 
supervene,  no  time  should  be  lost  in  making  a  large  iridectomy. 

The  treatment  of  trawmatic  iritis  must  vary  according  to  the  nature 
of  the  injury.  If  a  foreign  body  has  become  implanted  in  the  iris,  it 
must  be  carefully  extracted  with  or  without  the  excision  of  the  corre- 
sponding segment  of  the  iris.  If  the  lens  has  also  been  injured  and  a 
traumatic  cataract  has  been  formed,  linear  extraction,  perhaps  combined 
with  iridectomy,  should  be  at  once  performed  if  the  lens  becomes  much 
swollen,  sets  up  great  irritation,  or  the  intra-ocular  tension  is  increased. 
If  a  portion  of  the  iris  prolapses  through  a  small  wound  in  the  cornea, 
it  should  be  pricked  so  that  the  aqueous  humour  may  flow  off",  and  the 
collapsed  protruding  portion  of  iris  should  then  be  excised,  and  a  firm 
compress  applied.  After  an  injury  to  the  iris  the  inflammation  should  be 
combated,  according  to  circumstances,  by  cold  or  hot  compresses,  leeches, 
and  atropine ;  and,  if  necessary,  rapid  salivation  should  be  induced. 

3.— FUNCTIONAL  DISTURBANCES  OP  THE  IRIS. 

(1.)  Mtdbusis. 

Although  the  dilatation  of  the  pupil  is  generally  considerable,  it  is 
not  so  extreme  as  that  produced  by  a  strong  solution  of  atropine,  where 
the  iris  is  contracted  to  a  very  narrow,  hardly  perceptible  rim. 
The  dilatation  of  the  pupil  may  be  uniform  and  regular,  so  that  the 
pupil  retains  its  circular  form,  or  it  may  be  partial  and  irregular,  the 
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papil  thus  acquiring  a  somewhat  ovoid  shape.      The  pupil  besides 
beijig  dilated,  is  more  or  less  imm.0Teable,  acting  bnt  slightly  or  not  at 
all    upon  the  influence  of  light,  the  effort  of  accommodation,  or  the 
cxmrergence  of  the  optic  axes.      The  sight  is  also  somewhat  affected, 
^wbich  is  due  in  part  to  the  bright  glare  which  is  expenenoed  on  account 
€xf  the  wideness  of  the  pupil,  and  also  in  part  to  the  circles  of  diffusion 
formied  upon  the  retina.     If  the  impairment  of  sight  be  simply  due  to 
the  mydriasis,  it  will  be  remedied  if  the  patient  looks  through  a  small 
circolar  opening  in  a  card  or  through  the  stenopaic  apparatus,  for  then 
the  glare  will  be  diminished,  and  the  formation  of  circles  of  diffusion 
prereiited.       But  very   frequently  paralysis  of  the   ciliary    muscle 
oo-ezists  with  the  dilatation  of  the  pupO,  and  the  impairment  of  vision 
18  chiefly   due   to  the  loss  of  accommodation.     The  features  which 
distinguish  the  symptoms  due  to  loss  of  accommodation  from  those 
which  are  simply  caused  by  mydriasis,  are  frequently  overlooked  by 
medical  men,  and  thus  much  confusion  is  often  produced  in  the  narra- 
tion of  cases.    Nor  is  it  of  unfrequent  occurrence  that  the  symptoms  of 
amblyopia,  produced  by  paralysis  of  accommodation,  are  referred  to 
some  serious  intra-ocular  or  cerebral  lesion.     There  is  not,  however,  a 
necessary  relation  between  the  degree  of  dilatation  of  the  pupil  and 
the  paralysis  of  the  ciliary  muscle,  for  the  pupil  may  be  widely  dilated 
und  the  ciliary  muscle  but  slightly,  if  at  all,  affected  ;  the  converse  is, 
however,  of  less  frequent  occurrence. 

When  the  pupil  is  widely  dilated,  it  no  longer  presents  its  usual 
brilliantly  black  appearance,  but  assumes  a  somewhat  greyish  tint, 
which  is  due  to  the  greater  amount  of  light  reflected  from  the  lens  and 
the  fundus  of  the  eye. 

Mydriasis  is  generally  monocular,  unless  it  is  due  to  some  cerebral 
CKQse,  or  to  a  deep-seated  intra-ocular  lesion  affecting  both  eyes.  Mon- 
ocular mydriasis  often  produces  considerable  disturbance  of  sight  on 
account  of  the  difference  in  the  brightness  of  the  two  retinal  images, 
and  the  presence  of  circles  of  diffusion.  For  the  purpose  of  accurately 
measuring  the  size  of  the  pupil,  Mr.  Zachariah  Laurence's  "  Pupillo- 
meter  '*  will  be  found  very  useful. 

Causes, — ^Before  entering  upon  the  different  causes  which  may  pro- 
duce mydriasis,  it  will  be  well  briefly  to  consider  the  action  of  certain 
substances  upon  the  condition  of  the  pupil  either  in  increasing  or  in 
diminishing  its  size.  Certain  substances,  more  especially  belladonna, 
liyoscyamuB,  and  stramonium,  have  the  power  of  producing  a  marked 
dilatation  of  the  pupil,  and  are  hence  termed  mydriatics.  We 
shall  here,  however,  confine  our  attention  to  the  action  of  atropine 
upon  the  pupil  and  the  accommodation.  In  numerous  experiments 
made  by  Bonders,*  it  was  found,  that  if  a  solution  of  four  grains  of 

*  Datnden  "  Anomalies  of  Refraction  and  Accommodation,"  p.  585. 
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sulphate  of  atorapine  to  an  ounce  of  water  was  apptied  to  the  eye,  the 
pupil  began  to  dilate  within  fifteen  minutes,  arriTing  at  the  Tnaximum 
degree  of  dilatation  in  from  twenty  to  thirty-five  minutes,  and  finally 
complete  immobility  ensued.  The  younger  the  indiyidual,  and  the 
thinner  the  cornea,  the  more  rapid  was  the  action.  The  diminution  in 
the  power  of  accommodation  commences  somewhat  later  than  the  dila- 
tation of  the  papil,  but  gradually  returns  together  with  the  mobility  of 
the  pupil  after  some  days.  After  the  lapse  of  forty-two  hours  there  is 
generally  a  slight  diminution  in  the  size  of  the  pupil,  accompanied  by 
some  accommodation,  which  increases  with  tolerable  rapidity  up  to 
the  fourth  day,  but  does  not  become  perfect  till  about  the  eleventh 
day.  The  weaker  the  solution  of  atropine,  the  longer  will  it  take 
to  act,  and  the  less  and  more  transitory  will  be  its  effect.  By  em- 
ploying an  extremely  weak  solution  (gr.  j.  to  eight  or  ten  ounces  of 
water),  we  may  dilate  the  pupil  without  affecting  the  accommodation. 
That  the  action  of  the  atropine  is  due  to  its  absorption  through  the 
cornea,  is  proved  by  the  experiments  of  Von  Graefe,*  who  withdrew 
some  of  the  aqueous  humour  from  the  eye  of  a  rabbit,  the  pupil  of 
which  was  dilated  by  atropine,  and  applying  it  to  the  eye  of  another 
rabbit,  it  was  found  to  produce  dilatation  of  the  pupil. 

The  action  of  the  atropine  appears  to  be  two-fold;  it  produces 
dilatation  of  the  pupil,  partly  by  paralysing  the  sphincter  pupilke, 
which  is  supplied  by  the  third  nerve,  and  partly  by  exciting  the 
radiating  fibres  of  the  iris,  which  are  supplied  by  the  sympathetic. 
The  truth  of  this  hypothesis  appears  to  me  to  be  incontrovertibly 
proved  by  Buete'sf  observation,  that  in  dilatation  of  the  pupil  due  to 
complete  paralysis  of  the  third  nerve,  the  application  of  atropine  pro- 
duced stiQ  further  dilatation.  This  is  certainly  opposed  to  the  theory 
advanced  by  some  observers,  viz.,  that  the  paralysis  of  the  sphincter 
pupillsB  permits  the  sympathetic  nerve  to  exert  an  unopposed  action  in 
dilating  the  pupil.  Moreover,  it  is  found  that  in  mydriasis  due  to  paralysis 
of  the  third  nerve,  the  pupil  is  not  dilated  ad  maxinmm,  even  although 
the  affection  may  have  lasted  some  time;  but  on  the  application  of 
atropine  the  widest  dilatation  at  once  ensues. 

Calabar  bean  produces  excessive  contraction  of  the  pupil,  together 
with  a  contraction  of  the  ciliary  muscle,  and  an  artificial  myopia.  Its 
action  will  be  more  fully  explained  in  the  article  upon  the  "  Affections 
of  the  Accommodation."  I  think  there  can  be  no  doubt  that  it  chiefly 
produces  its  effect  upon  the  pupil  by  exciting  the  nerves  to  the  sphincter 
pupill89,  although  the  myosis  may  also  be  in  part  due  to  the  paralysis 
of  the  radiating  fibres  of  the  iris  supplied  by  the  sympathetic.     But  the 

•  A.  f.  O.,  1. 1,  462,  note. 

t  Klin  Beitrage  s.  Pathol,  und  Phjsiol.  der  Aagen  and  Ohren.  Braunsohweig, 
1848. 
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«|MMmnodiu  ooniractioix  of  the  ciliary  muscle  speaks  strongly  in  favour 
a£  the  excitation  of  the  third  nerve. 

Idiopathic  mydriaffis  ia  not  nnfreqnently  due  to  rheumatic  origin, 
die  patient  having  been  exposed  to  cold  or  wet»  and  it  is  in  snch  cases 
probably  caused  by  rhemnatic  inflammation  of  the  nerve  sheaths.  It 
»  graierally  accompanied  by  more  or  less  complete  paralysis,  of  some, 
or-  all  the  mnscles  supplied  by  the  third  nerve.  It  may  be  also  due  to 
syphilis. 

It  may  likewise  be  caused  by  direct  injury  to,  or  compression  of  the 
nervea  supplying  the  constrictor  pupillce,  as  for  instance  in  consequence 
of  severe  blows  upon  the  eye,  or  of  an  increase  in  the  intra-ocular  ten- 
sion. In  those  cases  in  which  it  is  caused  by  a  blow,  the  mydriasis  is 
not  nnfrequently  partial,  only  a  certain  portion  of  the  sphincter  pupilln 


Mydriasis  may  also  be  due  to  irritation  of  the  sympathetic,  as  may 
be  seen  in  certain  spinal  diseases.  The  ephemeral  dilatation  of  the 
pupil  which  occasJooally  occurs  for  a  short  time  at  different  periods  of 
the  day  is  also  probably  due  to  this  cause.  Von  Gxaefe  has  called 
attention  to  the  interesting  and  important  fact,  that  this  ephemeral 
mydriasis  is  sometimes  a  premonitory  symptom  of  insanity,  more 
espedaUy  of  ambitious  monomania.  The  dilatation  met  with  in  h^- 
mjnthiams  may  also  be  ascribed  to  irritation  of  the  sympathetic. 

Dilatation  of  the  pupil  is  also  a  common  symptom  in  certain  diseases 
of  the  brain,  0.^.,  meningitis,  hydrocephalus,  and  diseases  of  the  cere- 
hellam,  also  in  many  intra-ocular  diseases,  in  which  the  sensitiveness  of 
the  letiiia  is  much  diminished.  In  exceptional  instances  the  pupil 
may  still  act  perfectly,  even  although  the  eye  is  absc^utely  blind.  In 
sodi  cases,  the  conductibility  of  the  optic  nerve,  and  the  reflex  action 
which  it  produces  on  the  ciliary  nerves  are  unimpaired,  but  the  image 
is  not  perceived  by  the  bmin. 

IVeahnent — In  the  rheumatic  form  of  mydriasis  a  blister  should  be 
applied  behind  the  ear,  and  iodide  of  potassium,  or  a  preparation  of 
goaiacom  should  be  administered  internally.  I  have,  however,  oflen 
found  a  far  more  marked  and  rapid  effect  to  result  upon  the  paralysis 
of  the  accommodatum  &om  the  application  of  the  blister,  than  upon  the 
mydriasis.  If  the  dilatation  of  the  pupil  does  not  yield  to  these  reme- 
dies, but  shows  a  tendency  to  become  chronic,  tincture  of  opium  should 
be  dropped  into  the  eye,  electricity  should  be  applied,  and  the  use  of 
Calabar  bean  may  be  tried.  The  latter  remedy  should  not  however  be 
applied  of  too  great  a  strength,  or  too  frequently,  otherwise  it  will 
produce  too  much  &tigne  of  the  sphincter  pupillie,  instead  of  simply 
moderately  stimulating  it.  Frequent  and  firm  closnre  of  the  eyelids, 
oonvergenoe  of  the  optic  axis,  and  repeated  exercise  in  reading,  etc.,  are 
also  of  advantage  in  stimulating  the  contraction  of  the  pupil. 

M  2 


164  DISEASES  OF  THE  IRIS. 

In  very  rare  instances  the  faculty  exists  of  yolnntarOj  dilating  the 
pupil.  Seitz*  mentions  a  case  of  a  yonng  student,  who  was  able 
voluntarily  to  produce  a  dilatation  of  about  three  millimetres  by  taking 
a  deep  inspiration,  and  then  holding  his  breath,  at  the  same  time 
making  a  strong  effort,  during  which  the  muscles  of  the  neck  and  back 
become  very  tense.  The  experiment  succeeded  best  when  he  regarded 
an  object  lying  but  a  short  distance  from  the  eye. 

(2.)  Mtosis. 

Idiopathic  myosis  is  of  rare  occurrence.  The  pupO  is  in  such  cases 
often  extremely  contracted,  perhaps  to  the  size  of  a  pin's  head,  or  even 
less,  and  acts  but  yeiy  slightly  on  the  stimulus  of  light.  Even  strong 
solutions  of  atropine  produce  but  a  very  moderate  degree  of  dilatation. 
On  account  of  the  extreme  minuteness  of  the  pupil,  but  little  light 
is  admitted  into  the  eye;  the  retinal  images  are  consequently  but 
slightly  illuminated,  and  the  vision  on  this  account  more  or  less 
impaired.  The  small  size  of  the  pupil  also  causes  a  considerable 
contraction  of  the  peripheral  part  of  the  field  of  vision. 

The  affection  may  be  caused  by  a  spastic  affection  of  the  sphincter 
pupillsB,  or  by  a  paralysis  of  the  radiating  fibres  of  the  iris.  The  irrita- 
tion of  the  branch  of  the  third  nerve  which  supplies  the  sphincter  pupillss 
may  be  due  to  some  central  cause,  or  to  reflex  action  from  the  fifth  nerve. 
Myosis  may  also  be  produced  by  too  great  and  long  continued  a  use  of 
the  eyes  at  veiy  minute  objects,  such  as  watch-making,  engraving,  etc. ; 
in  consequence  of  which  the  sphincter  pupillsB  in  time  acquires  a  prepon- 
derating power  over  the  dilator.  The  myosis  due  to  paralysis  of  the 
dilator  pupill®  is  met  with  in  those  spinal  lesions  in  which  the  sympa- 
thetic nerve  is  affected,  so  that  its  influence  upon  the  radial  fibres  of  the 
iris  is  impaired.  A  tumourf  or  aneurismal  Bwelling|  pressing  upon  the 
cervical  portion  of  the  sympathetic  may  also  produce  myosis. 

In  the  peculiar  condition  termed  kippus  there  is  a  chix)nic  spasm  of 
the  iris,  producing  rapid  contractions  and  dilatations  of  the  pupil,  which 
follow  each  other  in  quick  succession  and  are  independent  of  the 
influence  of  light.     It  is  generally  allied  with  nystagmus. 

The  treatment  of  myosis  must  of  course  vary  with  the  cause,  which 
is  often  situated  at  a  distance  from  the  eye.  Periodic  instiUations  of 
atropine  should  be  tried,  although  they  generally  have  but  a  slight  and 
only  temporary  effect  upon  the  myosis. 

•  **^  Augonheilkunde,"  p.  816. 

t  WUlebrand,  A.  f.  O.,  i,  1,  319. 

t  Ghiirdner  '*  Monthly  Journal  of  Medicine,"  1856  (vol.  xx,  p.  76). 
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4.— TREMULOUS  IRIS  (IRIDODONBSIS). 

The  most  fi^uent  cause  of  this  condition  is  absence  of  the  lens, 
or  its  partial  or  complete  dislocation.  In  snch  cases  the  iris  will  be 
observed  distinctly  to  oscillate  and  tremble  when  the  eye  is  moved  in 
di£erent  directions.  In  cases  of  partial  dislocation  of  the  lens,  the 
tremnlonsness  will  be  confined  to  that  portion  of  the  iris  which  has  lost 
tlie  support  of  the  lens. 

This  condition  may  also  be  observed  in  those  cases  of  hydrophthalmas 
in  which  the  size  of  the  anterior  chamber  is  mnch  increased,  and  the 
iris  is  stretched  sideways,  thns  losing  the  support  of  the  lens. 

It  was  formerly  supposed  that  a  fluid  condition  of  the  vitreous 
humour  produces  undulation  of  the  iris.  That  this  is,  however,  not 
the  case  is  proved  by  the  ophthalmoscope,  for  we  often  meet  with  cases 
in  which  a  fluid  condition  of  a  considerable  portion  or  the  whole  of  the 
vitreons  humour  may  be  diagnosed  firom  the  wide  excursion  made  by 
the  floating  vitreous  opacities,  and  yet  the  iris  does  not  show  the  least 
tendency  to  tremulousness. 


5.— WOUNDS  OF  THE  IRIS,  ETC. 

Punctured  or  incised  wounds  of  the  iris  are  not  generally  followed 
by  snch  serious  consequences  as  might  have  been  supposed,  as  long  as 
the  lens  has  escaped  injury.  That  the  iris  is  not  very  impatient  of 
such  wounds  is  sufficiently  proved  by  the  operation  of  iridectomy,  or 
the  accidental  incision  of  the  iris  in  the  performance  of  extraction  of 
cataract,  or  again,  the  puncture  of  the  iris  which  may  occur  during 
the  needle  operation  for  the  solution  of  cataract,  or  the  division  of 
remains  of  opaque  capsule.  Such  operations  are,  as  a  rule,  not  fol- 
lowed by  iritis.  Wounds  which  have  torn  and  dragged  the  iris,  are 
more  dangerous  than  those  which  have  simply  produced  a  clean  cut. 

Blows  upon  the  eye  from  a  blunt  foreign  body,  such  as  a  piece  of 
wood,  a  cork  from  a  ginger-beer  or  soda-water  bottle,  etc.,  may  cause  a 
rapture  of  the  continuity  of  the  iris,  but  more  frequently  still,  a  rapture 
at  its  great  circumference,  tearing  it  away  from  its  ciliary  attachment, 
and  thus  producing  a  more  or  less  extensive  coredialysis.  This  is  the 
more  likely  to  occur  if  the  edge  of  the  pupil  is  tied  down  by  adhesions 
to  the  capsule.  Such  secondary  pupils  may  be  readily  recognised  with 
the  oblique  illumination,  and  stiU  more  easily  with  the  ophthal- 
moscope, for  the  red  reflex  from  the  fundus  oculi  will  appear  likewise 
through  this  pupil.     Such  accidents,  as  well  as  the  incised  wounds  of 
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the  iris  are  generally  accompanied  by  more  or  less  efiiision  of  blood  into 
the  anterior  chamber. 

Mr.  LawBon*  narrates  an  extraordinary  case  of  "  laceration  of  the 
iris,  without  injury  to  any  of  the  external  coats  of  the  eye  firom  the 
splash  of  a  bullet,  after  it  had  hit  the  target,  striking  the  eye,*'  which 
was  under  the  care  of  Mr.  Critchett.  The  external  coats  of  the  eye 
were  quite  uninjured,  and  the  outer  part  of  the  cornea  only  presented 
a  slight  unevenness  of  its  epithelial  surface,  without,  howeyer,  showing 
any  opacity  or  any  mark  indicating  the  point  which  received  the  blow. 
On  looking,  however,  within  the  eye,  two  distinct  pupils  are  at  once  seen, 
the  one  immediately  above  the  other ;  the  lower  is  separated  from  the 
upper  one  by  a  bridge  of  iris ;  and  the  upper  pupil  is  bounded  by  a 
border  of  iris,  so  that  it  is  distinct  from,  and  does  not  encroach  on  the 
ciliary  attachment  of  the  iris.  The  margins  of  the  new  pupil  when 
carefully  examined  are  found  to  be  slightly  lacerated  and  irregular. 

Cases  of  rupture  of  the  smaller  circle  of  the  iris  accompanied  by 
dilatation  of  the  pupil  have  been  narrated  by  Mr.  White  Cooper. 
Wecker  has,  however,  seen  a  case  in  which  the  sphincter  pupilks  was 
ruptured  from  a  violent  blow  upon  the  eye,  without  any  consecutive 
dilatation  of  the  pupil. 

A  very  peculiar  and  rare  condition  is  that  of  retraction  or  depres- 
sion of  a  portion  of  the  iris,  which  is  sometimes  produced  by  blows 
upon  the  eye.  The  portion  of  the  iris  which  is  depressed  is  folded  back 
upon  itself,  and  the  inner  pupillary  circle  disappears  at  the  point  where 
this  folding  occurs,  the  peripheral  portion  of  the  iris  is  quite  unapparent, 
having  sunk  back  out  of  sight,  so  that  the  eye  at  this  point  presents 
the  appearance  as  if  an  iridectomy  had  been  made  quite  up  to  the 
ciliary  attachment.  On  examining  the  eye  with  the  oblique  illumina- 
tion, or  with  the  ophthalmoscope,  we  cannot,  however,  detect  a  trace 
of  the  ciliaiy  processes,  as  would  be  the  case  if  the  iris   had  been 

removed.t 

In  such  cases  the  lens  has  generally  been  found  partially  dislocated 
or  much  diminished  in  size. 

The  treatment  of  injuries  to  the  iris  must  be  directed  to  diminishing 
any  inflammatory  symptoms  which  may  supervene.  Atropine  should 
be  frequently  dropped  into  the  eye,  leeches  should,  if  necessary,  be 
applied  to  the  temple,  and  for  the  first  few  hours  affcer  the  accident, 
cold  compresses  will  afford  great  relief  and  assist  in  checking  a  tendency 
to  inflammation.  If  there  is  any  prolapse  of  the  iris  through  the  cor- 
neal wound,  or  if  the  lens  has  been  injured,  the  treatment  laid  down 

•  "  Iiyuries  of  the  Eye,  Orbit,  etc.,"  p.  123. 

f  For  a  description  of  cues  of  this  interesting  affection,  Tide  "  Mooren's  Oph- 
thahniatrische  Beobachtungen,"  p.  131,  and  Wecker's  "  Traits  des  Maladies  det 
Yeux,"  Tol.  i,  p.  425. 
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in  the  aitides  upon  ''  Wounds  of  the  Cornea"  and  "  Traumatic  Cataract" 
mttfli  be  pursued. 

Small  foreign  bodies,  such  as  splinters  of  steel  or  glass,  portions  of 
S  etc.,  may  become  lodged  in  the  iris,  or  may  injure  it  in  their 
to  the  back  of  the  eye.  The  presence  of  even  a  minnte 
foraign  body  in  the  tissue  of  the  iris  is  a  source  of  constant  irritation, 
and  ccmaequently  soon  sets  up  more  or  less  seyere  inflammatory  com- 
plioationa,  giving  rise  to  oomeo-iritis,  or  perhaps  suppurative  irido- 
ohoftnditis.  It  is,  therefore,  most  advisable  to  extract  a  foreign  body 
in  the  iris  as  scon  as  possible.  The  best  mode  of  doing  this  is  by  an 
iridectomy,  the  segment  of  iris  in  which  the  foreign  body  is  lodged 
being  eKGised. 

6.— TUMOURS  OP  THE  IRIS,  ETC. 

Cysts  of  the  iris  are  comparatively  a  rare  affection,  and  are  almost 
always  the  result  of  some  injury  to  the  iris.  Thus  they  have  been  met 
with  after  the  lodgement  of  foreign  bodies  in  the  iris,  penetrating  or 
in<ased  wounds  of  the  latter,  blows  upon  the  eye,  or  even  after  opera- 
tions for  cataract,  such  as  the  operation  of  division  or  the  common  flap 
extraction.  Sometimes  it  is  difficult  to  discover  the  exact  cause,  or  to 
ascertain  with  certainty  that  any  accident  has  ever  occurred  to  the  eye. 
In  such  cases,  a  very  careful  examination  may,  however,  sometimes 
lead  us  to  detect  a  slight  opacity  of  the  cornea,  the  remains  of  a  former 
perforation. 

The  cysts  generally  appear  in  the  form  of  small  transparent  vesicles, 
situated  on  the  surface  of  the  iris,  from  which  they  may  spring  from  a 
broadish  base,  or  a  little  pedicle.  Their  contents,  instead  of  being 
limpid  and  transparent,  may  be  opaque,  causing  the  cyst  to  assume  the 
appearance  of  a  little  pearl.  Yon  Gh:*aefe*  records  a  case  in  which  the 
contents  were  sebaceous,  soft,  and  pulpy,  and  in  this  cyst  there  were 
also  found  a  number  of  short  thick  hairs.  A  similar  case  is  described 
by  Mr.  White  Cooper,t  but  in  this  the  cyst  was  tough  and  Hard,  like 
cartilage,  and  was  torn  away  bit  by  bit  with  the  canula  forceps.  The 
little  growth  appeared  to  be  made  up  of  epithelial  cells,  closely  packed 
together. 

The  presence  of  the  cyst  may  not  be  productive  of  any  particular 
inconvenience  or  impairment  of  the  sight,  except  inasmuch  as  the 
latter  may  be  interfered  with  by  the  cyst  protruding  more  or  less  into 
the  area  of  the  pupil.  But  in  other  cases  it  sets  up  a  considerable 
degree  of  irritation,  accompanied  by  ciliary  injection,  photophobia^ 

•  A.  f  0.,  iii,  2,  412. 

t  **  London  Journal  of  Biedioiue,"  Sept.,  1852. 
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lachrymation,  etc.,  or  it  may  even  give  rise  to  iritiB.  In  a  case  narrated 
by  Mr.  Hnlke*  sympathetic  inflammation  of  tlie  other  eye  was  set  np, 
which  yielded  rapidly  after  the  excision  of  the  cyst. 

In  an  interesting  paper  upon  cysts  of  the  iris,  Mr.  Holke  says : — 
"  An  examination  of  all  the  cases  which  I  have  been  able  to  collect 
shows :  I.  that  cysts,  in  relation  with  the  iris  projecting  into  the  anterior 
chamber,  originate  in  two  situations — 1,  in  the  iris ;  and  2,  in  connec- 
tion with  the  ciliary  processes.  The  first  lie  between  the  uveal  and 
the  mnscnlar  stratum  of  the  i™,  aad  are  distmgaished  by  the  presence 
of  muscular  fibres  upon  their  anterior  wall ;  the  second  lie  behind  the 
iris,  and  bear  the  uveal  as  well  as  the  muscular  strata  on  their  front. 
II.  It  also  shows  that  these  cysts  are  of  more  than  one  kind ;  that  there 
are — 1,  delicate  membranous  cysts,  with  an  epithelial  lining,  and  clear 
limpid  contents ;  2,  thick  walled  cysts,  with  opaque  thicker  contents 
(whether  these  are  generically  distinct  from  1  we  are  not  yet  in  a 
position  to  determine,  but  it  seems  probable  that  they  are  so)  ;  3,  solid 
cystic  collections  of  epithelium,  wens  or  dermoid  cysts ;  4i,  cysts  formed 
by  deliquescence  in  myxomata." 

The  tissue  of  the  iris  covering  the  anterior  cyst- wall  generally 
becomes  so  stretched  and  attenuated,  that  the  limpid  contents  of  the 
latter  are  perfectly  distinguishable,  and  we  can  often  see  quite  through 
it  to  the  posterior  wall. 

The  best  mode  of  treatment  is  the  excision  of  the  cyst,  together 
with  the  segment  of  the  iris  to  which  it  is  attached.  Puncturing  or 
laceration  generally  proves  unsuccessfrd,  as  the  cyst  very  rapidly  re- 
fills. But  its  excision  combined  with  iridectomy  is  not  always  free 
frx)m  danger,  as  was  shown  in  a  case  of  Yon  Qraefe*s,t  where  the  opera- 
tion was  followed  by  severe  purulent  cyclitis ;  probably  from  a  portion 
of  the  cyst  having  been  left  behind,  and  becoming  the  source  of  the 
inflammatory  complications. 

Cysticerd  of  the  iris  will  be  treated  of  in  the  article  upon  "  The 
changes  in  the  contents  of  the  Anterior  Chamber.'* 

NoBvi  of  the  iris  are  almost  always  congenital,  and  present  the  ap- 
pearance of  small  black  patches  or  elevations,  which  remain  stationary 
and  cause  no  irritation. 

Teleangiectasis  or  naavus  of  the  iris  is  an  extremely  rare  affection. 
Mooren^  describes  a  very  extraordinary  case  of  this  kind  in  which  a 
dark  tumour,  resembling  a  blackberry  in  size  and  appearance,  was 
situated  on  the  external  portion  of  the  iris,  extending  somewhat 

•  "  E.  L.  O.  H.  »ep.,"  yi,  p.  12. 

t  A.  f.  O.,  xii,  2,  230. 

t  "  OphthaL  Beobachtungen/'  p.  126. 
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into  the  pnpil,  without,  however,  in  the  least  impairing  the  sight.   The 
tmnonr,  whose  anterior  surface  touched  the  cornea,  was  traversed  by 
several  dilated  blood-vessels,  which  could  be  seen  to  shine  through  from 
tho  Tostj  brown  back  ground  of  the  growth  in  the  form  of  bright  red 
"wmwj  lines,  to  be  again  lost  in  it  after  a  short  course.     The  ophthal- 
moooope  did  not  reveal  the  slightest  change  in  the  fiindus.     The  most 
exta«ordinaiy  feature  of  the  case  was  that  when  the  patient,  after  having 
sluaken  his  head,  stooped  rapidly  forward,  the  whole  anterior  chamber 
became  filled  with  light  coloured  blood.     The  sight  (which  was  a  few 
moments  before  perfectly  good)  was  at  once  reduced  to  a  mere  percep- 
tion of  the  difference  between  light  and  dark.     When  the  patient  had 
held  his  head  still  for  a  few  seconds,  the  hsBmorrhage  began  at  once  to 
disappear,   the  upper  portion  of  the  iris   became  apparent,  then  the 
upper  part  of  the  pupil,  and  so  on,  until  in  the  course  of  about  a  minute 
and  a  half  every  trace  of  the  hemorrhage  had  vanished,  and  the  sight 
had  resumed  its  normal  standard.     Each  repetition  of  the  experiment 
produced  the  same  astonishing  phenomena,  nor  was  Mooren  able,  in 
spite  of  the  most  careful  and  minute  examination,  to  detect  the  source 
of  the  hnmorrhage.     The  excision  of  the  tumour  was  proposed,  but 
relosed  by  ihe  patient.     Four  years  later  he  again  presented  himself, 
the  appearances  of  the  eye  having  in  the  meantime  undergone  a  con- 
siderable change.      The  h»morrhage  had  entirely  disappeared  since 
about  a  year,  the  tumour  had  become  reduced  to  about  one-third  of  its 
original  size,  its  colour  had  assumed  a  dirty  grey  tint,  and  instead  of 
the  dilated  vessels,  numerous  isolated  black  deposits  of  pigment  were 
now  apparent.     The  intra-ocular  tension  had  increased,  and  the  sight 
diminished,  to  the  spelling  with  difficulty  letters  of  16,  and  the  field  of 
vision  was  contracted.     There  was  slight  excavation  of  the  optic  nerve. 
The  patient  again  refused  an  iridectomy.     Some  months  later,  the  glau- 
comatous changes  having  led  to  a  complete  loss  of  sight,  the  patient 
sabmitted  to  an  iridectomy,  on  account  of  the  very  severe  ciliary  neu- 
ralgia which  had  supervened.     The  little  shrunken  tumour  was  sent  to 
Dr.  Schweigger  for  examination,  who,  as  Mooren  says,  doubtlessly  did 
not  receive  it,  as  its  receipt  was  never  acknowledged  by  him.     The 
other  eye  was  subsequently  affected  with  sympathetic  irido-choroiditis, 
which  yielded  to  an  iridectomy. 

dancer  of  the  iris  is  almost  always  due  to  an  extension  of  the  disease 
from  the  deeper  tunics  of  the  eye ;  it  is  extremely  rare  as  a  primary 
affection  of  the  iris,  and  is  then  generally  melanotic  in  character.  It 
appears  in  the  form  of  a  small  dark  yellowish-brown  elevation  or 
tabercle  at  one  point  of  the  iris,  perhaps  somewhat  resembling  a  little 
syphilitic  button  or  condyloma.  The  tomour  may  remain  stationary 
for  a  length  of  time,  or  rapidly  increase  more  and  more  in  size,  and  pro- 
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trade  into  tlie  anterior  chamber  in  the  form  of  a  dark  brown  or  blaokiflh 
mass,  which  either  perforates  the  cornea  or  the  anterior  portion  of  the 
sclerotic,  which  becomes  staphjlomatons  at  this  point,  and  graduallj 
yielding,  the  tnmonr  sprouts  forth.  As  soon  as  the  true  nature  of  the 
disease  is  recognised,  no  time  should  be  lost  in  excising  the  eyeball. 
This  is  much  wiser  than  removing  only  the  anterior  half  of  the  eye,  as 
a  similar  disease  may  exist  in  the  deeper  tunics. 


7.— CONGENITAL  ANOMALIES  OF  THE  IRIS. 

Congenital  Irideremia^  or  cibsence  of  the  irig,  is  occasionally  hereditaiy. 
I  have  seen  one  instance  in  which  the  iris  was  completely  wanting 
in  both  eyes  of  the  £ftther,  this  condition  being  accompanied  by  a  partial 
luxation  and  opacity  of  the  crystalline  lenses ;  and  in  the  son  (an  infant 
of  a  few  months  old)  there  was  total  iridemia  in  both  eyes,  but  the  latter 
appeared  otherwise  quite  normal.  Sometimes  the  iris  is  not  completely 
wanting ;  a  small  rudimentary  portion  of  varying  size,  being  apparent 
at  the  periphery.  Absence  of  the  iris  is  often  accompanied  by  opacity 
or  displacement  of  the  lens,  nystagmus,  and  imperfect  development  of 
the  cornea,  which  perhaps  does  not  acquire  its  normal  size.  The  power 
of  accommodation  may  also  be  impaired,  but  this  is  not  due,  as  was  for- 
merly supposed,  to  the  absence  of  the  iris,  but  may  be  caused  by  an 
arrest  in  the  development  of  the  ciliary  body.  In  those  cases  in  which 
iridemia  is  not  accompanied  by  any  other  affection,  the  sight  may  be 
very  good,  more  especially  if  the  'glare  of  the  light  and  the  circles  of 
diffusion  upon  the  retina  are  diminished  by  the  use  of  stenopaic  spec- 
tacles. 

Colohomay  or  partial  deficiency  of  the  iris  (cleft  iris),  is  almost 
always  accompanied  by  a  deft  in  the  ciliary  body  and  choroid.  It  is 
due  to  an  arrest  in  the  development  of  the  iris,  and  may  vary  very  much 
in  size  and  shape.  The  coloboma  is  generally  situated  at  the  lower,  or 
lower  and  inner  portion  of  the  iris,  and  is  irregularly  triangular  or 
pyriform  in  shape,  the  base  of  the  triangle  being  turned  towards  the 
pupO,  the  apex  towards  the  periphery.  Coloboma  of  the  iris  generally 
affects  both  eyes ;  sometimes  it  is  confined  to  one,  generally  the  left, 
and  is  often  accompanied  by  other  congenital  anomalies  of  the  eye, 
such  as  cleft  of  the  eyelids,  congenital  cj^taract,  microphthalmos, 
nystagmus,  cleft  palate,  etc.  The  fissure  in  the  iris  does  not  neces- 
sarily extend  quite  up  to  the  periphery,  but  at  the  latter  point  a  margin 
of  iris  may  exist,  uniting  the  two  edges  of  the  deft.  Moreover,  the 
area  of  the  coloboma  may  be  closed  by  a  rudimentary,  darkly  pigmented 
membrane,  which  might  cause  the  defidency  of  the  iris  at  this  point 
to  be  altogether  overlooked  by  a  superficial  observer  (Seitz).     If  the 
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€%nyiiB  Iftjer  ci  the  iiiB  ia  deficnent  to  a  greater  extent  tlian  the  ureal 
layer,  the  edge  of  the  deft  is  fringed  with  a  distinot  black  margin.  In 
eiinple  oolobcmia  iridiB  the  acuity  of  rision  is  generally  not  at  all 
afleoted ;  it  may  be  very  different,  however,  if  the  affection  is  associated 
"wifib  a  considerable  cleft  in  the  ciliary  body  and  choroid. 

Amongst  the  other  congenital  anomalies  of  the  iris,  we  mnat  call 
attention  to  the  eccentric  position  of  the  pupil  {coredopia),  and  to  the 
case  in  wlttoh  there  exists  more  than  one  pupil  (polycoria).  The  eccen- 
tric displacement  of  the  pupil  may  sometimes  be  so  slight  that  it  is 
hardly  observable,  but  in  other  cases  it  is  well  marked,  there  being 
only  perhaps  a  small  rim  of  iris  at  the  side  towards  which  the  pupil  is 
displaced.     Sometimes  both  eyes  are  affected,  and  then  the  displace- 
ment of  the  pupil  may  be  symmetrical.     I  have,  at  the  present  time, 
under  my  care  at  the  Boyal  London  Ophthalmic  Hospital,  two  very 
iniaapesting  cases  of  oorectopia,  occurring  in  two  sisters.     In  each  eye 
the  papil  is  displaced,  and  the  lens  is  also  dislocated,  both  these  con- 
ditions being  congenital.    The  eyes  of  the  parents  are  quite  normal. 
In  cases  of  polycoria  a  second  pupil  may  exist  at  some  little  dis- 
tance from  the  original  one,  being  separated  from  it  by  a  more  or  less 
considerable  band  of  iris,  the  second  pupil  being,  in  fact,  a  partial  colo- 
boma  (annular)  of  the  iris.     In  other  cases  several  small  pupils  exist 
near  the  normal  one,  being  separated  from  it  and  each  other  by  narrow 
trabeculsd  of  iris,  and  this  condition  is  evidently  closely  allied  to  that 
of  persistent  pupillary  membrane.    The  existence  of  two  or  more  pupils 
does  not  generally  produce  any  impairment  of  sight,  or  give  rise  to 
monocular  diplopia  or  polyopia. 

Peraitienee  cf  the  pttpUUmf  memhrcme  is  a  rare  affection,  and  is 
eharacterised  by  the  presence  of  one  or  more  delicate  fibrillar  bands, 
springing  from  the  larger  circle  of  the  iris,  and  passing  over  the 
smaller  circle  into  the  pupil,  which  they  may  either  cross  to  be  inserted 
at  the  other  side  into  the  larger  circle  of  the  iris,  or  they  may  pass  over 
into  a  thin,  pigmented,  circumscribed  membrane,  situated  in  the  area 
of  the  pupil  and  perhaps  attached  to  the  capsule  of  the  lens.  These 
large  trabeculsB  are  often  connected  to  each  other  by  numerous  cross- 
bars of  delicate  fibrUlsd.*  Weberf  has  described  a  veiy  interesting 
ease,  in  which  the  fibres  formed  a  series  of  arcades.  The  fibnllsB  were 
veiy  thin  and  delicate,  and  were  about  18  or  20  in  number,  and  united 
by  numerous  thin  fibrillar  cross-bars.  They  sprung  from  the  larger 
circle  of  the  iris,  and  passed  straight  over  the  lesser  circle  to  the  centre 
of  the  pupil,   which  was  occupied   by  a  circumscribed,   pigmented, 

*  For  seTeiml  intererting  oases  of  this  affeotion,  as  well  as  for  a  brief  ritumS  of 
the  cases  hitlierto  described  in  ophthalmic  literature,  vide  two  articles  of  Cohn's  in 
"  £L  MonatsbL"  1867,  pp.  62  and  119. 

t  A-  f.  O.,  viii,  1,  837. 
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membranons  patch,  firmly  attached  to  the  capsule  of  the  lens.  Into 
this  membrane  the  fibrilke  were  inserted.  The  remaining  portion 
of  the  capsule,  as  well  as  the  edge  of  the  pupil,  were  quite  free  firom  any 
deposits  or  adhesions,  and  the  pupil  acted  perfectly  under  the  influence 
of  light.  It  appears  probable  that  these  remains  of  the  pupillary  mem- 
brane are  more  frequent  in  young  children,  giving  way  and  disappearing 
as  the  person  gets  older.  Their  true  nature  is,  moreover,  sometimes 
overlooked,  they  being  mistaken  for  simple  adhesions  between  the  pupil 
and  the  capsule  of  the  lens. 


Fig.  12. 


8.— OPERATIONS  FOR  ARTIFICIAL  PUPIL. 

It  is  unnecessary  to  enter  into  a  description  of  the  various  modes 
of  Tnalring  an  artificial  pupil  which  have  been  in  vog^e  at  different 
times,  as  they  have  now  been  all  abandoned  in  favour  of  the  foUowing 
operations,  of  which  that  of  iridectomy  enjoys  by  far  the  widest  and 
most  varied  application,  and  hence  demands  at  our  hands  the  most  full 
and  exact  description. 

(1.)  IRIDECTOMY. 

The  following  instruments  are  required  for  the  operation: — 
I.  A  silver  wire  speculum  for  keeping  open  the  eyelids.  Weiss's 
stop-speculum  (Fig.  12)  will  be  found  the  best,  as  by  means  of  an  easily- 
adjustable  screw,  it  permits  the  eyelids  to 
be  kept  fixedly  apart  at  any  desired  distance, 
so  that  they  cannot  press  the  branches  to- 
gether, and  thus  narrow  the  aperture.  This 
form  of  speculum  is  seen  in  Fig.  12.  If 
the  patient  should  strain  very  much,  and  the 
speculum  presses  upon  the  eyeball,  an  assist- 
ant should  lift  it  forward  a  little,  so  as  to 
remove  it  from  the  globe. 

2.  A  pair  of  fixing  forceps  for  steadying 
the  eyeball.  They  must  catch  accurately, 
and  the  tooth  should  not  be  too  sharp  and 
pointed,  otherwise  it  will  easily  tear  through 
the  cozrjunctiva.  If  the  latter  is  thin  and 
rotten  (as  is  often  the  case  in  elderly  per- 
sons) Waldau's  fixation  forceps  are  to  be 
preferred,  which,  instead  of  being  toothed 
are  finely  serrated,  so  that  they  obtain  a 
firm  hold  of  the  conjunctiva  without  tearing  through  it. 

3.  A  broad  lance-shaped  knife.     It  should  be  about  the  same  width 
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as  tliat  represented  in  Fig.  13.     If  it  is  much  broader  the  internal 

^rtyimd  will  be  considerablj  smaller  than  the  ext^nal,  and  in  order  to 

enlarge  it  to  the  same  size  as  the  latter,  the  edge  of  the  knife  mnst  be 

TTWich  tilted  in  withdrawing  the  instnunent  from  the  anterior  chamber. 

13n!L  this  proceeding  is  often  somewhat  difficult,  and  may  prove  dangerous 

in  the  hands  of  an  inexperienced  operator.   The  shape  of  the  knife  mnst 

Fig.  18.  Fig.  14. 


Tsrj  with  the  direction  in  which  the  iridectomy  is  to  be  made.  If  it 
is  made  outwards  (to  the  temporal  side)  the  straight  knife  is  to  be  used. 
But  if  the  iridectomy  is  made  inwards  or  upwards,  the  blade  must  be 
bent  at  a  more  or  less  acute  angle  (Fig.  14),  according  to  the  promi- 
nence  of  the  nose  or  of  the  upper  edge  of  the  orbit.  If  the  anterior 
chamber  is  extremely  shallow,  so  that  the  iris  is  nearly  in  contact  with 
the  cornea,  and  especially  if  the  pupil  is  at  the  same  time  dilated,  it 
will  be  better  to  make  the  incision  with  Yon  Oraefe's  narrow  cataract 
knife  than  the  lance-shaped  one.  For  with  the  former  we  can  skirt 
the  edge  of  the  anterior  chamber,  and  make  a  large  incision  without 
any  risk  of  wounding  the  lens. 

4.  The  iris  forceps  should  catch  most  accurately,  and,  when  closed, 
should  be  perfectly  smooth  at  the  extremity ;  for  if  they  are  rough 
and  irregular  they  will  scratch  and  tear  the  iris  and  the  lips  of  the 
incision,  and  thus  perhaps  set  up  some  irritation.  They  may  be 
straight  (Fig.  15)  when  the  iridectomy  is  made  outwards,  although  I, 
even  here,  prefer  to  have  them  slightly  bent.  For  the  upward  or  in- 
ward operation  they  must  be  bent  at  a  still  more  acute  angle  (Fig.  16). 

5.  The  iris  scissors  (Fig.  17)  should  be  bent  at  an  angle,  and, 
though  sharp,  should  not  be  too  finely  pointed.  Care  should  be  taken 
that  the  blades  close  tightly,  and  do  not  over-ride  each  other,  which 
may  easily  occur  in  such  slight  scissors,  if  the  joint  is  not  sufficiently 
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strong  and  firm.     Instead  of  these,  a  pair  of  hcigbch^  curved  on  tlie 
fiat  (b8  shown  in  Fig.  19,  p.  175)  may  also  be  noed. 

Fig.  16.  Kg.  15.  Fig.  17. 


The  operation  is  to  be  performed  in  the  following  manner : — The 
patient  is  to  be  placed  in  the  recumbent  position,  either  in  bed  or 
on  a  oonch,  the  head  being  slightly  devated.  Unless  tliere  be  very 
exceptional  reasons  to  the  contrary,  chlorofiirm  should  always  be 
administered.  I  prefer  to  use  itin  all  cases  of  iridectomy,  eepeoially  if 
the  eye  is  acutely  infiamed,  for  the  operation  is  then  often  very  paiofal ; 
and,  however  coTirageoas  and  determined  the  patient  may  be,  he  may 
find  it  impossible  to  control  some  sndden,  involnntary  movement  of  the 
eye  or  head,  which  may  endanger  the  resnlt  of  the  operation,  or  even 
imperil  tbe  safety  of  the  eye.  Bnt  if  chloroform  is  employed,  it 
should  be  given  so  as  to  ansethetise  the  patient  completely,  and  reader 
him  qcdte  passive,  otherwise  he  may  prove  far  more  nnrnly  than  if 
none  had  been  administered ;  and  the  operation  is  of  so  delicate  a 
nature  that  absolute  quietude  of  the  eye  is  necesBary.  If  sickness 
should  supervene,  the  further  steps  of  the  operation  must  be  delayed 
nntil  this  has  passed  away. 
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I«t  m  now  BnppoBe  that  kq  outward  iridectomy  ia  to  be  perfbrmed 
vpoD  duB  rif^t  eye  for  the  ours  of  glancoma.  K  the  operator  is  ambi- 
docter,  he  may  seat  himeelf  upon  the  oonch  or  bed  in  front  of  the 
piriiwi.  aad  make  the  incision  with  his  left  hand.  If  not,  he  ahonld 
plaee  himself  behind  the  patient.  The  eyelids  having  been  opened  to 
tke  deaired  extent  by  the  Btop-specolnm,  the  operator  shcnld  seise  with 
a  pair  of  fixing  fbroepa  the  oonjnnctiTa  near  the  inner  side  of  the  cornea, 
oiactlj  oppoaitfl  to  the  place  where  the  incision  is  to  be  made.  The 
(traight  iridectomy  knife  is  then  to  be  thmst  into  the  sclerotic,  about 
Ufa  tine  from  the  sclero-comeal  conjnnotiTa  (Fig.  18),  and  the  handle 
of  the  instmment  being  laid  well  back 
towards  the  temple,  the  point  is  to  be  ^'  ^^ 

pMwd  into  the  ulterior  chamber  at  its 
rary  rim,  and  carried  on  slowly  and 
steadily  towards  the  oj^iosite  side  nntil 
the  moisiDn  ia  of  the  desired  extent. 
The  knife  is  then  to  be  slowly  and  gently 
withdnwit,  the  aqneoos  hnmonr  being 
allowed  to  Sow  off  as  slowly  as  possible, 

•o  that  the  relief  of  tbe  intra-ocolar  {nresenre  may  not  be  andden,  other- 
wve  thia  will  cause  a  nqtid  over-filling  of  the  intra-ocnlar  blood-Teasels, 
and  perhaps  a  rapture  of  the  capillanee  of  the  retina  and  choroid, 
prodncing  aometimeB  rery  extensive  hsmorrhage.  When  the  knife  has 
been  oearly  withdrawn  from  die  antorior  chamber,  the  handle  is  to  be 
■omewhat  depreesed,  so  that  the  upper  edge  of  the  blade  is  slightly 
elevated,  and  the  npper  angle  of  the  internal  incisiDii  should  then  be 
ailarged  to  a  aiae  oon-eeponding  to  the  external  incision.  Tbe  same 
proceeding  may  be  repeated  downwards,  or  the  incision  may  be 
enlarged  to  the  required  extent  with  a  pair  of  blunt-pointed  scissors 
eorred  on  the  flat,  the  one  point  being  introdaced  jnat  within  the 
aitt«nor  chamber,  and  the  inciaion  then  enlarged  upwards  and  dowu- 


On  the  completion  of  the  section,  the  forceps  are  to  be  handed  over 
to  an  assistant,  who  should,  if  neces- 
sary, fix  the  eye,  being  careful  at  the  ^'  ^^- 
aane  time  not  to  press  or  drag  upon 
tbe  eyeball,   but  simply  to  rotato  it 

gently  in  its  bed.     If  the  iris  does  not 

protrude  through  the  lips  of  the  wound, 

the  operator  should  pass  the  iris  for- 
ests (closed)  into  the  ulterior  chamber, 

and  then,    opening    them    somewhat 

widely,  be  shonld  aeioe  a  ibid  of  the 

irii,  and  draw  it  gently  through  the 
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incieioii  to  tbe  requisite  extent,  and  cat  it  off  with  the  eciBflors  quite 
close  to  Uie  lips  of  the  wound  (Fig.  19).  The  excision  of  the  iris  may 
be  done  either  bj  the  operator  himself^  or  hj  em  assistant.  In  the 
former  case  the  iris  forceps  shonld  be  held  in  the  left  hand,  and  the 
BcissoTs  in  the  right,  as  it  requires  some  practice  to  nse  the  latter  well 
with  the  left  hand.  If  a  portion  of  the  iris  protmdes  into  the  incision, 
there  will  be  no  occasion  to  introduce  the  forceps  into  the  anterior 
chamber,  but  the  prolapsed  portion  is  to  be  seised,  and,  if  ueooBsaiy, 
drawn  forth  somewhat  farther  and  divided. 

The  portion  of  iris  may  be  excised  by  one  cut,  or  else  this  may  be 
done  according  to  either  of  the  following  modifications  introdaced  by 
Mr.  Bowman. 

The  protmding  portion  of  iris  may  be  drawn  to  the  right-hand 

angle  of  the  incision,  and  partly  divided  close  up  to  the  angle,  the 

other  portion  being  then  gently  lorn  from  its  ciliary  insertion  (slight 

snips  of  the  scissors  aiding  in  the  division),  and  drawn  to  the  opposite 

angle,  to  be  there  completely  cat  off.     This  mode  of  operating  is  illns- 

trated  in  Fig.  20,  a,  the  prolapse  drawn  down  to  the  lower  (right 

hand)  angle,  a',  of  the  incision,  where  the 

^'B-  20.  inferior  portion  is  to  be  divided,  and  the 

other  drawn  np  in  the  direction  of  &,  to  tlta 

npper  angle  of  tbe  incision. 

Or  again  the  prolapse  (Fig.  21,  a),  may 
be  divided  into  two  portions  at  b.  The 
lower  portion  is  to  be  drawn  in  tbe  direc- 
tion of  c,  te  the  lower  angle  of  the  incision, 
and  snipped  off.  The  npper  portion  is  then 
to  be  drawn  in  ^e  direction  of  d,  and  also 
Fig.  21.  divided.     There  is,  however,  this  disadvan- 

tage in  this  mode  of  operating  that,  if  there 
is  mnch  hsBmorrbage,  the  npper  portion  of 
iris  is  somewhat  hidden,  or  it  may  slip  back 
into  the  anterior  chamber,  and  have  to  be 
searched  for. 

Bat  either  method,  if  well  accomplished, 

will  yield  an  exceUent  artificial  pnpil.    The 

iris  will  be  torn  away  qntte  up  to  ita  ciliary 

"'  attachment,  and  the  papil  will  consequently 

reach  quite  up  to  the  periphery  (Fig.  22). 

If  there  is   any  haemorrhage    into  the 
anterior  chamber,  the  blood  shonld  be  per- 
mitted  to  escape  before  coagulation.    A 
small  curette  is  to  be  inserted  between  the 
„  lips  of  the  wound,  slight  presBure  being  at 
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tlie  same  time  made  upon  the  eyeball  with  the  fixing  forceps,  so  as  to 
CacOitate  the  escape  of  the  blood.  But  if  the  latter  does  not  escape 
veadilj,  it  should  not  be  forced  out  but  be  permitted  to  remain,  as  it 
will  soon  be  absorbed,  especiaUj  if  a  compress  bandage  is  applied. 

I  liaTe  described  the  mode  of  performing  iridectomy  in  the  outward 
directacn,  as  this  is  the  easiest;  and  it  may  therefore  be  wise  for  a  per- 
fectly unskilled  operator  to  make  it  at  first  in  this  direction,  until  he  has 
gained  a  certain  degree  of  practice  and  dexterity,  and  then  to  pass  over 
to  the  upward  or  inward  incision.  The  operation  in  either  of  the  latter 
directions  is  certainly  more  difficult  than  the  temporal,  on  account  of 
the  prominence  of  the  nose  or  upper  edge  of  the  orbit,  and  the  con- 
aeqoent  neoessiiy  of  employing  a  knife  bent  at  a  more  or  less  acute 
angle,  which  an  unskilled  operator  may  find  somewhat  difficult  to  keep 
quite  flat. 

The  siae  of  the  iridectomy  and  the  direction  in  which  it  is  to  be 
made,  should  rary  with  the  purpose  for  which  the  operation  is  performed. 
Thus,  if  it  be  done  solely  for  the  purpose  of  arresting  inflammation, 
or  of  diminishing  intra-ocular  tension,  it  should,  if  possible,  always  be 
made  directly  upwards,  for  then  the  upper  lid  will  cover  the  greater 
portion  of  the  artificial  pupil,  and  thus  not  only  hide  the  slight  defor- 
mity, but  also  cut  ofP  much  of  the  irregolarly  refracted  light.  In  these 
cases,  more  especially  in  glaucoma,  the  incision  should  be  made  some- 
what in  the  sclerotic,  so  that  the  iris  may  be  removed  quite  up  to  the 
ciHaiy  insertion,  and  should  be  of  a  sufficient  size  to  permit  of  the 
exdfiion  of  about  one-fifth  of  the  iris.  We  find  that  if  both  these 
requirements  are  not  fulfilled,  the  beneficial  efiect  of  the  iridectomy  in 
checking  the  inflammation  and  the  increase  in  the  tension  is  either 
greatly  diminished,  or  not  permanent. 

But  when  iridectomy  is  performed  simply  for  the  purpose  of  making 
an  artificial  pupil  through  which  to  admit  the  light,  as  in  opacity  of 
the  cornea,  lamellar  cataract,  etc.,  it  should  be  made  of  a  much  smaller 
aixe,  and,  if  possible,  inwards,  as  the  visual  line  cuts  the  cornea  slightly 
towaids  the  inner  side  of  the  centre.  But  with  regard  to  the  position, 
we  must  be  guided  by  the  condition  of  the  cornea,  endeavouring  to 
make  the  artificial  pupO  opposite  to  that  portion  of  the  cornea  which 
18  most  transparent,  and  most  true  in  its  curvature.  The  incision 
should  in  these  case^  be  slightly  in  the  cornea,  so  that  a  narrow  belt  of 
iris  may  be  left  standing,  and  the  irregular  refraction  produced  by 
the  periphery  of  the  cornea  and  of  the  lens,  and  consequent  confusion 
of  aight^  be  diminished.  For  the  same  reason  the  iridectomy  should  not 
be  large,  otherwise  its  base  will  expose  a  considerable  portion  of  the 
edge  of  the  lens.  Hence  the  incision  should  be  made  with  a  narrow 
iridectomy  knife,  or  even  with  a  broad  needle.  If  a  very  small  incision 
is  made,  the  iris  may  be  drawn  out  with  a  blunt  silver  or  platinum  iris 

N 
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hook,  instead  of  the  forceps,  jnst  as  in  the  operation  of  iridodesis.  This 
mode  of  operating  is  also  indicated  in  those  cases  in  which  there  are 
extensive  adhesions  between  the  edge  of  the  pnpil  and  the  anterior 
capsule.  In  snch  cases  the  incision  shonld,  if  possible,  be  made  at  a 
spot  corresponding  to  a  point  at  which  the  edge  of  the  pnpil  is  nnad- 
herent,  so  that  the  hook  may  seize  this  |>ortion  of  the  iris.  If  the  whole 
edge  of  the  pnpil  is  adherent,  and  the  iris  is  thin  and  rotten,  it  is  often 
impossible  to  obtain  a  good  sized  pnpil,  for  the  iris  breaks  down,  aod 
tears  between  the  forceps,  and  onlj  small  portions  can  be  removed 
piece-meal.  Or  again,  the  adhesions  of  the  pnpil  to  the  capsnle  may  be 
so  firm,  that  they  resist  the  traction  of  the  forceps,  and  this  portion  of 
the  iris  remains  standing.  In  fact  we  have  performed  the  operation, 
which  Desmarres  has  recommended  in  snch  cases,  and  has  termed  irido- 
rhexis.  A  portion  of  the  iris  is  excised,  leaving  the  adherent  pnpillary 
edge  standing. 

(2.)  IRIDODESIS. 

This  valuable  and  ingenious  operation  was  devised  by  Mr.  Critchett,'* 
and  is  very  usefal  in  all  cases  in  which  we  desire  to  obtain  an  artificial 
pupil  for  optical  purposes  only,  as,  for  instance,  in  cases  of  opacity  or 
tonicity  of  the  cornea,  or  of  lamellar  cataract,  etc. 

The  operation  is  to  be  performed  in  the  following  manner :— The 
patient  having  been  placed  under  the  influence  of  chloroform,  and  the 
eyelids  kept  apart  with  the  stop  speculum,  the  operator  fixes  the  eye- 
ball with  a  pair  of  forceps,  and  makes  an  incision  with  a  broad  needle 
in  the  sclero-comeal  junction,  slightly  encroaching  upon  the  cornea. 
If  the  incision  is  made  inwards  (which  is  the  best  direction)  and  the 
nose  is  prominent,  Mr.  Critchett  employs  a  broad  needle  bent  at  an 
angle  on  the  fiat.  With  regard  to  the  size  of  the  incision,  it  is  of  import- 
ance to  remember  that  whilst,  on  the  one  hand,  it  shonld  be  sufficiently 
large  to  admit  of  the  easy  introduction  of  the  hook  or  forceps,  it  must  not, 
on  the  other,  be  too  wide,  otherwise  the  strangulated  portion  of  the  iris, 
with  the  ligature,  may  be  drawn  into  the  anterior  chamber  when  the 
aqueous  humour  re-aecumulates.  The  incision  having  been  completed, 
and  the  broad  needle  removed,  a  small  loop  of  veiy  fine  black  silk  is  to 
be  placed  directly  over  the  wound.  A  blimt  platinum  or  silver  hook 
(bent  at  the  requisite  angle)  is  then  to  be  introduced  through  the  loop 
into  the  anterior  chamber  to  the  proximate  edge  of  the  pupil,  which  is 
to  be  caught  up  by  it,  and  then  the  portion  of  iris  thus  secured  is  to  be 
careftdly  and  gently  drawn  forth  into  the  loop.  If  it  is  desired  to  stretch 
the  opposite  portion  of  the  iris,  so  as  to  bring  it  opposite  an  opacity 

>  "E.  L.  O.  H.  Rep.,"  i,  220. 
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in  the  ooraea  or  lens,  and  thus  to  displace  the  pupil  considerably  to  the 
side  of  the  incision,  the  operator  most  be  extremely  careful  that,  whilst 
drawing  forth  the  iris,  he  does  not  canse  a  separation  of  the  opposite 
boidrar  from  its  ciliary  attachment  (ooredialysis),  which  may  be  easily 
doae  if  the  iris  be  pnt  too  much  upon  the  stretch,  or  drawn  forth  some- 
what ronghly.  As  soon  as  a  sufficient  portion  of  iris  lies  within  the 
loop,  an  assistant,  with  a  pair  of  broad  cilia  forceps  in  each  hand,  seizes 
the  two  free  ends  of  the  loop  and  ties  this  tightly,  so  as  to  include  the 
proli^ned  iris  firmly  within  it.  In  tightening  the  ligature,  he  should  not 
draw  the  ends  of  the  loop  away  fr-omthe  eye,  but  should  follow  the  cur- 
Tatnre  of  the  sclerotic.  The  ends  of  the  ligature  are  then  to  be  cut  o£P, 
the  one  being  left  somewhat  longer  than  the  other,  in  order  that  it  may 
he  readily  seized  with  the  forceps,  if  the  loop  should  show  a  tendency  to 
be  drawn  into  the  anterior  chamber.  The  little  strangulated  portion  of 
iris  quickly  shrinks,  and  the  loop  may  be  removed  on  the  second  or  third 
day.  But,  instead  of  the  hook,  the  canula  forceps  may  be  employed, 
the  iris  being  seized  by  them,  about  midway  between  the  edge  of 
the  pnpil  and  its  ciliary  attachment.  The  hook  is,  howeyer,  to  be  pre- 
ferred. 

I  have  above  described  the  operation  which  is  to  be  performed  when 
the  artificial  pupil  is  to  extend  to  the  periphery.  But  if  we  desire 
simply  to  displace  and  enlarge  the  original  pupil  from  its  centi'al 
position  towards  one  side,  preserving  at  the  same  time  the  constrictor 
pnpillflB  intact,  the  peripheral  portion  of  the  iris  must  be  seized  with  the 
canula  forceps,  and  drawn  forth  through  the  loop  until  the  pupil  occu- 
pies the  desired  position,  when  the  ligature  is  to  be  tightened. 

It  may  occasionally  occur  that,  although  the  sight  is  considerably 
improved  by  the  iridodesis,  the  patient  greatly  feels  the  want  of  more 
light,  and  a  stronger  illumination  of  the  retinal  image.  In  such  cases 
Mr.  Gritchett  has  succeeded  admirably,  by  making  a  second  iridodesis 
in  the  same  eye,  in  such  a  manner  as  to  enlarge  the  pupil  and  alter  its 
shape,  giving  it  a  somewhat  crescentic  form,  with  the  two  comers  of  the 
crefloent  cut  off. 

The  operation  of  iridodesis  is,  as  a  rule,  quite  free  from  danger,  and 
productive  of  but  very  little  irritation.  In  very  rare  instances  it  may, 
however,  give  rise  to  iritis,  or  even  suppurative  irido-cyclitis.  Such  cases 
have  been  recorded  by  Alfred  Graefe,*  Steffan,t  etc.,  but  although  I 
have  a  large  experience  of  the  operation,  both  in  the  hands  of  others 
and  in  my  own,  I  have  never  met  with  a  single  case  in  which  it  caused 
inflammatory  complications.  In  order  to  avoid  the  risk  of  irrita- 
tion, and  also  to  simplify  the  operation,  Wecker  has  suggested  that  the 
prolapse  of  the  iris,  instead  of  being  tied,  should  be  allowed  to  heal  in 

•  "  A.  £.  O.,"  ix.  8, 199.  t  IWd.,  x,  1, 122. 
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the  wonnd.  He  makes  the  incision  rather  further  in  the  sclerotic,  so  as 
to  obtain  a  long  track ;  he  then  seizes  the  iris  with  a  very  fine  pair  of 
iridectomy  forceps,  and  draws  it  ont  into  the  incision.  To  maintain  it 
in  this  position,  and  to  accelerate  the  healing  of  the  wonnd,  a  firm  com- 
press bandage  is  applied.  The  prolapse  becomes  firmly  adherent  in 
the  track  of  the  wonnd,  and  the  little  protruding  portion  soon  drops 
off. 


(3.)  ARTIFICIAL  PUPIL  MADE  BY  INCISION  OP  THE  IRIS. 

We  sometimes  find  after  a  perforating  wound  or  ulcer  of  the  cornea, 
or  the  common  flap  operation  for  cataract  with  eztensiye  prolapse,  that  the 
iris  presents  a  plane  surface  tightly  stretched  from  the  cicatrix  to  the 
periphery  of  the  cornea,  and  that  there  is  no  trace  of  a  pupil.  If  the 
lens  is  absent,  a  very  &ir  artificial  pupil  may  often  be  obtained  in  these 
cases  by  simply  splitting  the  fibres  of  the  iris  across  with  a  broad 
needle.  The  edges  of  the  incision  will  generally  retract,  and  a  yery  good 
sized  pupil  be  left ;  if  this  is  not  the  case  a  TyrreFs  hook  may  be  passed 
through  the  corneal  incision,  and  one  edge  of  the  incised  portion  of  iris 
be  caught,  drawn  forth,  and  excised. 


(4.)    CORELYSIS. 

The  detachment  of  adhesions  between  the  edge  of  the  pupil  and  the 
anterior  capsule  of  the  lens  by  operative  interference,  was  first  exten- 
sively practised  by  Mr.  Streatfeild,*  and  subsequently  also  by  Weber.f 
The  patient  having  been  chloroformed,  and  the  lids  fixed  with  the  stop 
speculum,  an  incision  is  to  be  made  in  the  cornea  with  a  broad 
needle,  of  sufficient  size  readily  to  admit  the  spatula  hook  into  the 
anterior  chamber.  Prior  to  the  operation,  a  strong  solution  of  atropine 
should  be  applied  to  the  eye,  so  that  any  unadherent  portions  of  the 
pupil  may  become  dilated.  The  exact  position  and  size  of  the  different 
posterior  synechisB  should  then  be  carefaUy  ascertained  with  the  oblique 
illumination,  for  upon  their  position  and  number  must  depend  the  situa- 
tion of  the  incision,  and  with  regard  to  the  latter  it  should  be  remem- 
bered that  no  adhesion,  directly  behind  the  incision  through  which  the 
spatula  hook  has  to  be  introduced,  can  be  torn  through.  It  is  best, 
therefore,  to  make  the  incision  at  a  point  situated  sideways  to  the  prin- 
cipal adhesions ;  thus  if  there  are  two  adhesions  opposite  to  each  other, 
the  incisions  should  be  made  between  them  so  that  by  a  simple  half 

•  "  R.  L.  O.  H.  Rep.,"  i,  6,  and  ii,  809. 
t  "  A.  f.  O.,"  Til,  1,  and  Tiii,  1,  p.  864. 
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ititatton  of  the  spatnla  each  may  be  easily  torn  throngli.  If  there  are 
sereral  adheeioiiB  and  one  broad  nnattaehed  portion  of  the  pnpil,  the 
incision  ahonld  be  made  opposite  the  latter.  Mr.  Streatfeild  recommends 
that  the  broad  needle  should  be  rapidly  withdrawn  £rom  the  anterior 
diamher,  so  as  to  allow  as  little  of  the  aqueous  hnmoxu*  to  escape  as 
poBidble.  Whereas  Weber  prefers  to  withdraw  the  instrument  very 
Blowiy  so  as  to  permit  the  gradual  escape  of  the  aqneons  hnmonr,  in 
order  that  the  crystalline  lens  may  come  in  contact  with  the  cornea  and 
thaa  be  steadied ;  the  spatnla  wiU  glide  over  the  former,  and  there  is  less 
chance  of  injuring  the  capsnle. 

The  incision  having  been  finished,  a  small  spatnla  hook  (Fig.  23)  is 
introdnoed  into  the  anterior  chamber,  and,  with  a  somewhat 
lateral  "wrigghng"  movement,  the  instrument  is  passed  ^-  ^• 
sliglitly  beneath  the  iris,  at  a  point  free  of  adhesions,  and  is 
then  passed  behind  the  nearest  adhesion,  and  drawn  gently 
and  slowly  towards  the  operator  so  that  it  breaks  down  the 
band  before  it,  care  being  taken  to  keep  it  quite  parallel  to 
the  iris  lest  the  capsnle  of  the  lens  should  be  injured.  The 
adhesion  may  yield  at  once  before  the  pressure  of  the  spatula, 
but  if  it  resists  it  may  be  caught  in  the  hook  and  thus  torn 
through. 

(5.)    nUDODIALYSIS. 

If  nearly  the  whole  cornea  is  opaque,  and  there  is  only  a  narrow 
tzansparent  rim  left,  it  may  be  advisable  to  adopt  this  mode  of  forming 
an  artificial  pupil,  for  if  the  incision  is  made,  as  in  iridectomy,  in  the 
sdero-comeal  junction,  it  is  sometimes  followed  by  some  opacity  of  the 
oomea  dose  to  the  incision,  and  this  would  prove  very  disadvantageous 
where  the  rim  of  dear  cornea  is  but  very  narrow.  An  incision  is  made  in 
the  cornea  with  a  broad  needle,  at  a  sufficient  distance  from  the  point 
where  the  iris  is  to  be  removed  from  its  ciliary  attachment,  for  the 
forceps  or  hook  to  be  easily  managed.  A  fine  pair  of  iridectomy  (or 
canuhfc)  forceps  are  passed  into  the  anterior  chamber,  a  fold  of  iris 
seized,  gently  torn  from  its  insertion,  and  a  portion  drawn  forth  through 
the  incision  and  snipped  off.  In  this  way  a  fair  sized,  marginal  pupil 
can  be  made  opposite  the  transparent  edge  of  the  cornea.  Even  if  the 
vidniij  of  the  incision  should  become  a  little  clouded,  this  wiU  be  at  the 
Bsme  distance  from  the  new  pupil. 

I  must  now  briefly  enumerate  the  different  diseases  in  which  an  iri- 
dectomy is  indicated.  These  may  be  divided  into  two  groups,  viz. : — 
those  affections  in  which  the  operation  is  performed  for  the  purpose  of 
tji'minifthmg  inflammatory  symptoms  and  an  increase  in  the  eye-tension, 
and  those  in  which  the  object  is  simply  to  make  an  artificial  pupil. 
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In  the  first  gronp  it  is  indicated — ^1.  In  nlcers  of  the  cornea 
which  threaten  extensive  perforation,  or  cases  of  suppurative  comeitis. 
The  iridectomy  diminishes  the  intra-ocnlar  tension,  and  thus  affords  a 
favourable  opportunity  for  the  process  of  reparation,  and  also  improves 
the  nutrition  of  the  parts.  2.  If  the  cornea,  after  perforation,  shows  a 
tendency  to  become  prominent  and  staphylomatous  at  this  point,  and 
more  especially  if  there  is  any  increase  in  the  intra-ocnlar  tension. 
3.  In  obstinate  fistula  of  the  cornea,  and  in  prolapse  of  the  iris.  4.  In 
recurrent  or  chronic  iritis  and  irido-choroiditis,  particularly  if  the  com- 
munication between  the  anterior  and  posterior  chambers  is  interrupted 
by  circular  synechia.  Also  in  cases  in  which  a  foreign  body  has  be- 
come lodged  in  the  iris,  or  a  tumour  or  cyst  exist  in  the  latter.  5.  In 
traumatic  cataract,  accompanied  by  much  swelling  of  the  lens  substance, 
great  irritation  of  the  eye,  and  augmented  tension.  Also  in  various 
operations  for  cataract,  the  object  being  partly  to  prevent  bruising  of 
the  iris  during  the  extraction  of  the  lens,  and  partly  to  diminish  the 
tendency  to  subsequent  inflammatory  complications.  6.  In  the  exten- 
sive group  of  glaucomatous  diseases,  in  which  there  is  increase  of  the 
intra-ocular  tension,  leading  finally  to  excavation  of  the  optic  nerve  and 
blindness.  The  importance  of  an  early  operation  in  such  cases  cannot 
be  over-estimated. 

In  the  second  class  of  cases  in  which  the  object  of  the  iridectomy  is 
simply  to  afford  an  artificial  pupil,  it  is  indicated  in  the  following  affec- 
tions : — 1.  In  opacities  of  the  cornea,  also  in  conical  cornea.  In  the 
latter  case  the  object  of  the  operation  is,  however,  strictly  speaking,  two- 
fold, viz. :  to  diminish  the  intra-ocular  tension,  and  also  to  make  a 
pupil  opposite  a  portion  of  the  cornea  whose  curvature  is  but  slightly,  if 
at  all,  altered.  2.  In  occlusion  of  the  pupil  after  iritis.  3.  In  lamellar 
cataract,  and  in  dislocations  of  the  lens. 


9.— CHANGES  m  THE  FORM  AND  CONTENTS  OF  THE 

ANTERIOR  CHAMBER. 

The  size  of  the  anterior  chamber  may  undergo  considerable  altera- 
tion. Thus,  if  the  intra-ocular  tension  be  much  augmented,  or  the  iris 
is  bulged  forward  by  a  collection  of  fluid,  or  by  exudation-masses 
between  the  posterior  surface  of  the  iris  and  the  capsule  of  the  lens, 
the  anterior  chamber  may  be  extremely  shallow,  the  iris  being  perhaps 
almost  in  contact  with  the  posterior  surface  of  the  cornea.  Whereas, 
when  the  anterior  portion  of  the  eyeball  is  distended  and  enlarged 
(hydrophthalmos),  or  when  the  crystalline  lens  is  absent  or  displaced, 
the  anterior  chamber  increases  in  depth.  The  size  of  the  latter  also 
varies  according  to  the  age,  and  the  state  of  refraction.   It  diminishes  with 
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years,  and  is  deeper  in  myopic  and  more  shallow  in  hyper- 


ic 
Sfiiifiioiifl  of  lymph  and  pus  may  take  place  into  the  anterior 
and  sink  down  to  the  bottom  in  the  form  of  hypopyon,  which 
kj  attain  a  considerable  size,  and  eren  fill  the  whole  of  the  anterior 
The  lymph  or  pus  may  be  eflfhsed  either  fi\)m  the  cornea,  the 
iris*  or  the  cOiaiy  body,  as  has  been  described  at  length  in  the  articles 
upon  the  diseases  of  these  parts. 

Blood  may  also  be  effiised  into  the  anterior  chamber,  this  condition 
bong  termed  '*  hypasmia. ' '  The  luBmorrhage  may  be  either  spontaneons 
or  tnMimatic  in  its  origin.  In  the  latter  case,  it  may  be  due  to  a  wonnd 
of  the  oomea,  iris,  ciliary  body,  etc.,  or  it  may  be  produced  by  a  simple 
bloir  or  fidl  npon  the  eye  (as  from  a  cricket  or  racket  ball,  a  **  cat,"  or 
a  blow  firom  the  fist),  without  any  rupture  of  the  external  coats  of  the 
eye.  The  anterior  chamber  is  filled  with  blood,  and  when  this  has 
become  partiAlly  absorbed  we  find  perhaps  that  the  lens  has  been  dis- 
located, and  that  there  is  also  hflBmorrhage  into  the  vitreous  humour. 
SpositaneoiiB  hypemia  is  of  rare  occurrence.  It  has  been  known  to 
occur  periodically  during  the  time  of  menstruation,  perhaps  vicariously, 
or  after  ^e  catamenia  had  ceased.  Cases  have  been  recorded  in 
which  the  patient  could  volimtanly  produce  an  efiusion  of  blood  into 
the  anterior  chamber  by  stooping  or  rapidly  shaking  his  head.*  The 
best  treatment  is  the  application  of  a  firm  compress  bandage  to  the 
eye,  for  this  accelerates  the  absorption  of  the  blood  more  than  any  other 
remedy.  If  there  is  much  irritability  of  the  eye  or  any  iritis,  atropine 
drops  should  be  finequently  applied. 

Foreign  boddeSj  such  as  portions  of  metal,  g^un  cap,  splinters  of 
glass,  eyelashes,  etc.,  may  penetrate  the  cornea  and  become  lodged  in  the 
anterior  chamber,  lying  either  free  in  it,  or  being  perhaps  partly  adherent 
to  the  oomea  or  the  iris,  and  partly  situated  in  the  anterior  chamber. 
Their  presence  in  the  latter  frequently  sets  up  severe  iritis  or  irido- 
charoiditis.  But  in  other  cases,  after  the  immediate  effects  of  the  injury 
have  passed  away,  the  foreign  body  may  remain  for  many  years  inno- 
cuous in  the  anterior  chamber,  without  either  provoking  any  serious 
injury  to  the  affected  eye  or  symptoms  of  sympathetic  disease  in  the 
other.  Thus  Samisohf  records  a  case  in  which  a  fragment  of  stone 
remained  twelve  years  in  the  anterior  chamber  without  exciting  any 
serious  injury.  The  foreign  body  had  originally  become  lodged  in  the 
lens,  the  latter  became  absorbed,  and  then  the  fragment  of  stone  fell 
into  the  anterior  chamber,  remaining  attached  to  the  secondary  cataract 
by  a  fine  filament.     As  it  had  set  up  some  irritation  a  fortnight  before 

•  For  CBtee  of  this  kind,  ride  "  A.  f.  O./'  rii,  1,  65 ;  Wallter,  "  System  der 
Chinzrgie,"  1848 ;  also  Mooren,  op.  cit. 
t  "  mm.  Monatsblitter,"  III,  46. 
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tlie  patirait  consnltod  Samisch,  the  Utter  extracted  it  snccessfiiUy  by 
a  large  linear  mciBio&  in  tlie  cornea  combined  with  an  iridectomy. 
Wecker*  extraot«d  with  auocess  a  fragment  of  stone  whiob  had  re- 
mained fonrteen  yean  in  the  anterior  chamber,  withont  oanong  any 
irritation. 

In  removing  these  foreign  bodiea  &om  the  anterior  chamber,  oaie 
mnBt  be  taken  that  the  incision  in  the  cornea  is  of  a  suffitnent  size, 
and  BO  sitnated,  that  the  foreign  body  can  be  easily  reached ;  a  large 
iridectomy  ahonld  then  be  made,  and  the  foreign  body  seised  wiUi  the 
iridectomy  forceps  or  an  iris  hook,  and  extracted.  If  the  foreign  body 
{e.g.,  a  splinter  of  Bt«el)  is  partly  in  the  cornea  and  partly  in  the 
anterior  chamber,  the  blade  of  the  iridectomy  knife  or  of  the  l»t>ad  needle 
shonld  be  passed  behind  it,  so  as  to  steady  it  and  pnsh  it  forward 
throngh  the  cornea,  where  its  anterior  extremity  shonld  be  Beieed  witli 
a  pair  of  forceps  and  extracted, 

Oyslioeroi  are  sometimes  met  with  in  the  anterior  chamber,  and 
abont  twenty  cases  of  this  kind  have  been  recorded  by  different  anthors. 
The  diagnoms  is  not  difficult,  for  the  little  i^TiiTnttl  is  noticed  in  the  form 
of  a  small  transparent  reside,  generally  lying  npon  the  snr&ce  of  the 
iris.  The  vesicle  shows  at  times  very  decided  movements,  more 
especially  when  the  pnpil  is  stimnlated  to  active  contraction  by  the 
action  of  steing  light,  the  head  and  neck  of  the  animal  being  perh^ia 
stretched  ont  and  moved  aboat.  The  cystioerciis  may  either  lie  &ee  in 
the  anterior  chamber,  or  be  partly  adherent  to  the  iris  or  cornea.  The 
following  case  of  Mr.  Pridgin  Teale'sf  illnstratee  admirably  the  symp- 
toms presented  by  the  presence  of  a  cysticerons  and  the  mode  of 
treatment  to  be  adopted : — "  Kary  Isabel  Bateman,  ret.  10,  living  at 
Anerley,  was  bronght  to  me  on  Jane  2nd,  in  consequence  of  tenderness 
of  the  right  eye.  On  examining  the  eye  there  was  seen  (ride  Fig.  24) 
~^  -.  on  the  surface  of  the  lower  part  of  the  iris 

an  opaque  body,  constricted  in  the  middle, 
and  rather  longer  than  an  hemp  seed,  which 
was  evidently  causing  some  distress  to  the 
eye.    The  conjunctiva  was  slightly  injected, 
I   the  cornea  was  bright,  but  dotted   on  its 
posterior  surface  with  minute  spots,  as  in 
oomeo-iritis;  the  iris  was  active,  except  at 
the  situations  of  the  white  body,  near  which 
it  was  adherent  to  the  capsule  of  the  lens. 
Tension  normal.     Beading  No.  16  Jager." 
The  mother  steted  that  for  two  or  three  years  the  eye  had  been  occasion- 
ally inflamed.  Bix  weeks  ago  she  first  noticed  a  speck  on  the  iiis,  abont 

•  "Eliii.  HomUbl,"  166^,  86. 
t  "  B.  L.  O.  H.  Eop.,"  T,  880. 
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ths  siae  of  m  pin's  head,  which  became  doubled  in  size  at  the  end  of 
Gn  -weeks.  The  child  had  alwajrB  been  delicate,  and  had  long  Buffered 
froan  thread-'womts,  but  never  from  tape-worm.  On  Jnne  9th  Mr,  Teale 
"**d]e  an  indaion  at  the  mai^in  of  the  cornea  with  a  cataract  knife  and 
^ntlidrew  the  piece  of  iria 

on    which  ihe  animal  was  ^-  ^- 

fixed,  and  cat  it  off  withont 
Aemtrojing  tike  ^stioennu. 

Wheal    removed   from   the 

cjo  the  slow  moremente  of 

tike  body  and    ohangee  of 

abspe  wve  easily  detected. 

On  e^uninataon  with  the 

microBcope,  the  heed  and 

Bfi(^    mrmonnted  t^  the 

circle  of  hookleta  and  fonr 

Backers,  were  aeen  to  [oo- 

jecrt  fitnn  Hie  side  of  the 

body  (vide  Fig.  25). 

The  removal  of  the  cys- 

tioezcnswaB  soon  followed 

fay  the  diaappearaince  of  all  symptoms  of  inflammation  and  irritability 

of  the  c^e,  and  four  months  afterwards  the  patient  waa  able  to  read 
Jiger  Ko.  1. 

10.— mroO-CHOBOIDITIS. 

I  have  already  pointed  ont,  when  speaking  of  iritis,  that  on  acoonnt 
of  the  doee  relationship  between  the  iris,  ciliary  body,  and  the  choroid 
(which  in  tmth  fcom  one  oontinnons  dssne,  the  nveal  tract),  any  in- 
flammation commencing  in  the  iria  is  very  prone  to  extend  to  the  ciliary 
bodyand  choroid,  or  mcevernl.  The  most  frequent  canse  of  snch  an  ezten- 
sion  of  tiie  inflammation  of  the  iris  to  the  choroid  is  to  be  songht  in  the 
presenoe  of  considerable  posterior  syneohin,  or  still  more  in  complete 
ezdnmon  of  the  pnpiL*  In  such  cases,  the  recorrence  of  the  inflam- 
mation, and  its  extension  to  tiie  ciliary  body  and  choroid  are  partly  dne 
to  the  constant  irritation  and  teasing  kept  up  by  the  adhesions  at  the 

■  I  murt  ramind  the  rradar  that  b;  thia  term  "exolurioDof  thepnpil"  it 
mrant.  that  the  adheauni  between  the  ed^  of  the  pupil  snd  the  capnile  of  the  lem 
ettnKJi  oompletelj  round  the  oboiunference  of  the  pupil,  and  thiu  ihute  off  the 
wnuniuiieatioa  between  the  anterior  and  poaterior  chamber.  The  are*  of  the  pupil 
Bay,  in  luch  a  caae,  be  perfectly  clear  and  unoocii{ned  bj  lymph.  If  this  ii  not  tbe 
eMe,  but  it  i*  filled  with  a  deposit  or  plug  of  lymph,  it  i«  termed  "ODalucun"  of 
the  p<qi>l,  and  this  inTolvei  alao  exoluaian. 
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edge  of  the  pnpil,  preventing  the  normal  dilatationB  and  oontractions 
of  the  pnpil,  which  take  place  in  accordanoe  with  any  alteration  in  the 
degree  of  Olnniination,  the  movements  of  the  eye,  and  the  changes  in 
the  accommodation.  But  they  are  still  more  cansed  by  the  interraption 
in  the  communication  between  the  anterior  and  posterior  chamber  (in 
cases  of  exclusion  of  the  pupil),  which  prevents  that  regulation  and  just 
balance  of  the  intra-ocular  tension  in  front  and  behind  the  iris,  which 
always  exists  in  the  healthy  eye.  Thus,  if  there  is  any  increase  in  the 
vitreous  humour,  the  anterior  chamber  becomes  narrower,  and  contains 
less  aqueous  humour;  if,  on  the  other  hand,  the  quantity  of  the  aqueous 
humour  is  increased,  the  iris  is  somewhat  cupped  backwards,  and  the 
fluid  in  the  posterior  chamber  diminished  in  quantity.  In  this  way, 
changes  in  the  amount  of  the  fluids  in  diflerent  parts  of  the  eye  are  pre- 
vented from  exercising  any  deleterious  influence,  if  their  augmentation 
does  not  exceed  a  certain  degree.  For  on  account  of  the  regulation 
between  the  anterior  and  posterior  chamber  no  harm  accrues.  But  it 
is  quite  diflerent  when  this  communication  is  stopped,  and  the  iris  forms, 
so  to  say,  a  firm  barrier  between  the  anterior  and  posterior  chamber. 
If  there  is  any  increase  of  tension  in  the  posterior  portion  of  the 
eye,  it  cannot  be  relieved  at  the  expense  of  fluid  in  the  anterior 
chamber,  consequently  a  stasis  occurs  in  the  circulation  of  the  inner 
tunics  of  the  eyeball,  soon  followed  by  inflammatory  complications  of  a 
serious  nature. 

In  practice  we  can  distinguish  two  principal  forms  of  irido-choroi- 
ditis,  presenting  certain  characteristic  difierences,  which  it  is  of  con- 
sequence to  observe,  not  only  with  regard  to  the  prognosis,  but  also  with 
regard  to  the  line  of  operative  treatment  which  is  required  in  each. 

In  the^r^  form  the  disease  commences  with  iritis,  and  if  the  pupil 
is  not  kept  widely  dilated  with  atropine,  posterior  synechiee  soon  form 
and  rapidly  lead  to  exclusion  of  the  pupil  from  circular  synechia. 
The  pupil  may  remain  clear  excepting  just  at  its  edge,  where  it  shows 
a  well  marked  border  of  pigmented  exudation.  Gradually  we  notice 
that  small  knob-like  bulgings  show  themselves  in  the  iris,  which  m&j 
remain  chiefly  confined  to  one  portion,  or  extend  more  or  less  to  the 
whole  of  it,  so  that  the  iris  is  bulged  forward  into  numerous  pro- 
minences, like  sails  before  the  wind.  This  bulging  is  not  due  to  any 
firm  exudation  on  the  posterior  surface  of  the  iris,  but  to  a  serous 
eflusion  behind  it ;  and  the  partial  bulging  is  due  to  the  fact  that  some 
portions  of  the  iris  resist  the  pressure  of  the  fluid  more  than  others. 
The  appearance  presented  by  such  cases  is  very  peculiar  and  cha- 
racteristic. 

On  account  of  the  firm  adhesion  of  the  whole  circumference  of  the 
pupil  to  the  capsule,  the  iris  cannot  at  this  point  yield  to  the  pressure 
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of  the  fluid  beliind  it,  bat  bnlges  out  between  the  pnpil  and  its  ciliary 
adhesion  into  moTe  or  less  nnmerons,  knob-like  protuberances,  whi(^ 
are  sometimes  so  considerable  in  size,  as  to  come  in  contact  here  and 
there  with  the  posterior  snr&ce  of  the  cornea.  The  bulge  slopes  gradu- 
ally down  towards  the  circumference  of  the  cornea,  but  passes  steeply 
down  to  the  pupil,  which  lies  in  a  crater-like  depression. 

The  iris  is  generally  very  much  discoloured,  and  of  a  grey  ash- 
like, or  greenish  tint.  On  closer  examination,  more  especially  with  the 
oblique  illumination,  it  will  be  seen  that  its  fibrillso  are  somewhat 
opened  up  and  stretched  apart,  and  that  it  is  trayersed  by  a  few  dilated 
tortuous  veins. 

The  tension  of  the  eye  is  generally  at  first  normal,  but  may  then 
become  considerably  increased,  finally  howeyer  it  diminishes  more  and 
more  as  the  eye  becomes  atrophied.  If  the  pupil  is  clear,  the  sight  may 
at  the  outset  be  good,  but  when  the  bulging  of  the  iris  occurs,  it 
rapidly  deteriorates.  If  the  refractiye  media  and  the  pupil  are  suffi- 
ciently clear  to  permit  of  an  ophthalmoscopic  examination,  the  yitreous 
humour  is  often  seen  to  be  diflbsely  clouded,  with  delicate,  floating,  or 
fixed  opacities  suspended  in  it,  proving  that  the  -  disease  is  no  longer 
confined  to  the  iris,  but  has  extended  to  the  ciliary  body  and  choroid. 
If  an  iridectomy  is  made  in  such  a  case,  we  notice  that  when  the  knife 
is  withdrawn,  some  aqueous  humour  escapes  from  the  anterior  chajnber ; 
but  that  the  latter  is  not  emptied  completely,  in  consequence  of  the 
intraocular  pressure  not  being  able  to  affect  the  anterior  chamber  on 
accotmt  of  the  exclusion  of  the  pupil.  A  sufficiently  large  piece  of  iris 
can  generally  be  seized  with  the  forceps  and  excised,  a  copious  stream  of 
watery  yellow  fluid  simultaneously  escaping  from  behind  it.  The  iris 
now  at  once  recedes  to  its  normal  plane,  even  although,  as  Von  Graefe 
points  out,  the  bulging  part  itself  has  not  been  excised,  but  only  a 
neighbouring  portion  of  iris.  The  artificial  pupil  thus  obtained,  may  be 
almost  entirely  clear,  excepting  just  at  the  edge  of  the  pupil ;  or,  as  fre- 
quently occurs,  a  more  or  lees  considerable  portion  of  the  uvea  is  found 
to  be  left  behind  in  it ;  the  uvea  haying  been  separated  from  the  iris 
proper  by  the  fluid,  and  become  attached  to  the  capsule  of  the  lens. 

lie  second  form  of  irido-choroiditis  presents  very  different  appeaiv 
ances.  The  iris  instead  of  being  arched  forward  in  little  knob-like 
projections,  is  perfectly  straight  and  even  on  its  surftkce,  although  it  is 
pressed  forward  towards  the  cornea,  producing  great  shallowness  of 
the  anterior  chamber,  but  the  pupil  is  not  drawn  back.  There  is  com- 
plete exclusion  of  the  pupil,  and  its  area  is  generally  occupied  by  a 
more  or  less  dense  false  membrane,  or  by  a  thick  plug  of  lymph.  The 
tissue  of  the  iris  looks  stretched,  its  fibrilled  are  indistinct,  its  sur&oe 
discoloured,  and  of  a  dirty  reddish  tint,  which  is  partly  due  to  the 
cloudiness  of  the  aqueous  humour,  but  chiefly  to  the  numerous  large 
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tortnons  blood-vessels  which  tsuverse  its  snr&ce;  there  being  a 
considerable  stasis  in  the  venons  oiitnilation  and  mechanical  h jpersBmia, 
on  acconnt  of  the  inflammatory  affection  of  the  ciliary  body  and  choroid. 
The  pressing  forward  of  the  iris  is  not  due  to  a  collection  of  fluid 
behind  it,  but  to  the  pushing  forward  of  the  lens  (with  whose  capsnle  the 
iris  is  intimately  connected  by  means  of  extensive,  thick  masses  of  exuda- 
tion), which  yields  to  the  intra-ocnlar  pressure.  The  false  membrane 
behind  the  iris  is  generally  very  considerable,  consisting  of  a  thick, 
organized,  felt-like  mass  of  exadation,  which  adheres  closely  to  the 
capsule  of  the  lens,  and  perhaps  fills  np  a  great  portion  of  the  posterior 
chamber.  The  intra-capsular  cells  generally  proliferate,  and  become 
clouded,  but  the  lens  itself  often  remains  transparent. 

In  these  cases,  the  simple  iridectomy  is  of  no  avail,  for  even  if  we 
can  remove  a  portion  of  the  iris  (which  is  often  very  difficult),  the 
opening  thus  made  is  again  rapidly  closed  by  exudation,  for  the 
operation  excites  a  fresh  attack  of  inflammation,  and  finally  such  eyes 
will  imdergo  gradual  destruction  from  atrophy,  if  they  are  not  operated 
upon  in  the  manner  described  below. 

I  must  state  that  the  distinctive  characters  of  these  two  forms  of 
irido-choroiditis  are  not  always  so  strongly  marked,  for  we  often  meet 
with  mixed  forms ;  or,  again,  the  second  may  supervene  upon  the  first, 
forming,  so  to  say,  a  more  advanced  and  hopeless  stage. 

It  has  been  stated  above,  that  irido-choroiditis  may  ensue  upon  an 
inflammation  which  primarily  affected  the  iris  and  then  extended  to  the 
ciliary  body  and  choroid ;  or  that  it  may  begin  in  the  latter  and  only 
subsequently  attack  the  iris.  It  is  sometimes  difficulti  at  a  late  stage 
of  the  disease,  to  ascertain  with  anything  like  certainty,  which  course 
the  disease  had  origpjially  pursued.  The  following  &cts  wUl,  however, 
afford  us  some  g^dance.  When  the  disease  originated  in  the  iris,  we  find 
that  there  were  well  marked  symptoms  of  recurrent  inflanmiation,  and 
that  the  structure  of  the  iris  is  considerably  changed,  being  much  dis- 
coloured, thinned  and  atrophied.  The  lens  also  becomes  less  frequently 
opaque,  and  only  at  a  much  later  period.  The  dimness  of  sight  is  also 
less  considerable,  and  depends  at  first  chiefly  upon  the  deposit  of  lymph 
in  the  pupil,  and  only  subsequently  upon  the  cloudiness  of  the  lens  or 
vitreous  humour.  Whereas,  if  the  inflammation  commenced  in  the 
choroid,  the  train  of  symptoms  is  different.  There  are  marked 
symptoms  of  choroiditis,  with  opacity  of  the  vitreous  humour,  followed 
veiy  generally  by  detachment  of  the  retina  from  a  serous  or  heemonv 
hagic  effusion.  The  tension  of  the  eyebaU  diminishes.  Then  an 
opacity  of  th#  lens  supervenes,  very  frequently  commencing  at  its 
posterior  pole,  and  gradually  extending  thence  to  the  whole  lens  sub- 
stance. At  a  later  stage,  the  lens  undergoes  further  degenerative 
changes,  becoming  chalky,  and  transformed  into  a  "  cataracta  accreta." 
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The  iris  may  either  remain  tmaffected  ttatil  a  late  period  in  the  disease, 
and  not  nntil  some  time  after  the  formation  of  cataract,  or  it  may  become 
inflamed  at  an  earlier  stage;  bat  the  iritis  is  generally  insidious, 
and  not  accompanied  by  any  marked  inflammatory  symptoms.  The 
pupil  becomes  adherent,  lymph  is  efiused  in  its  area  and  on  the  posterior 
sur&ce  of  the  iris,  which  may  become  bulged  forward  by  fluid,  or  pressed 
forward  by  dense  masses  of  exudation.  One  Very  important  guide  by 
which  to  distinguish  between  this  form  of  irido-choroiditis  and  that 
commencing  with  an  inflammation  in  the  iris,  is  the  deg^e  of  sight  and 
the  state  of  the  field  of  vision.  The  perception  of  light  will  be  &r  less 
in  the  former  case,  and  there  will  be  a  marked  contraction  or  absence  of 
that  part  of  the  field  (the  upper)  which  corresponds  to  the  detached 
portion  of  the  retina.  Thus,  if  the  light  from  a  lamp  is  distinguished 
when  it  is  held  in  the  lower  half  of  the  field,  but  becomes  unapparent 
when  it  is  removed  into  the  upper  half,  it  indicates  a  detachment  of  the 
lower  portion  of  the  retina. 

The  sight  is  generally  very  much  impaired  in  cases  of  irido-choroiditis, 
so  that  the  patient  can  only  perhaps  distinguish  large  letters,  count 
fingers,  or  has  only  simple  perception  of  light.  In  irido-choroiditis 
uncomplicated  by  detachment  of  the  retina,  or  glaucomatous  or  atrophic 
changes  in  the  retina  and  optic  nerve,  the  quantitative  field  of  vision 
should  be  good. 

The  prognosis  is,  of  course,  very  variable,  according  to  the  stage 
and  form  of  the  disease.  If  a  case  of  irido-choroiditis  (uncomplicated 
with  extensive  lesions  of  the  choroid,  detachment  of  the  retina,  or 
opacity  of  the  lens)  be  seen  at  the  outset,  whilst  the  changes  in  the  iris 
are  still  but  slight,  the  area  of  the  pupil  clear,  or  only  occupied  by  a 
film  of  exudation,  and  there  are  no  masses  of  exudation  membranes  be- 
hind the  iris,  the  prognosis  may  be  fikvourable  if  the  sight  be  still 
tolerably  good,  and  the  field  of  vision  normal. 

The  first  form  of  irido-choroiditis,  in  which  the  iris  is  bulged  forward 
by  fluid,  affords  a  much  betted  prognosis  than  the  second.  The  most 
hopeless  of  all,  are  of  course  the  cases  of  irido-choroiditis  with  detach- 
ment of  the  retina.  In  such  a  case,  or  if  there  is  no  perception  of  light 
left^  no  operation  should  be  attempted  excepting  for  the  sake  of  relieving 
pain,  or  diminishing  the  risk  of  sympathetic  ophthalmia.  A  certain 
degree  of  atrophy  of  the  eye  (if  it  be  not  too  far  advanced,  and  the 
perception  of  light  and  field  of  vision  are  good)  does  not  contra-indicate 
an  operation,  for  we  find  that  the  iridectomy  oft»n  arrests  the  atrophy, 
and  that  the  eye  regains  its  plumpness,  and  a  normal  degree  of  tension. 

The  most  frequent  ca/use  of  irido-choroiditiB  is  the  presence  of  pos- 
terior synechisd,  above  all,  the  circular  form.  The  presence  of  adhesions 
between  the  edge  of  the  pupil  and  the  capsule  of  the  lens  lead  to  frequent 
recurrences  of  the  iritis,  more  lymph  is  efiused,  more  synechisB  formed. 
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nnidl  finall  j  the  pnpil  is  excluded,  and  then,  if  this  has  not  already 
occnrred,  ^tnre  inflammations  are  snre  to  extend  from  the  iris  to  the 
ciliary  body  and  the  choroid.  The  best  safeguard  against  a  recurrence 
of  the  iritis  and  the  supervention  of  irido-choroiditis,  is  to  cure  a  case  of 
iritis  without  the  formation  of  any  posterior  synechisB.  Of  course  such 
eyes  do  not  enjoy  a  perfect  immunity  from  a  recurrence  of  iritis  if  a  suffi- 
cient exciting  cause  should  arise,  but  they  are  fiu*  less  prone  to  it  than 
if  adhesions  have  remained  behind.  Irido-choroiditis  may  also  be  caused 
by  injuries  and  wounds  of  the  eye,  by  the  lodgement  of  foreign  bodies 
(more  especially  splinters  of  metal,  gun  caps,  or  glass)  within  the  eye, 
and  by  operations,  particularly  those  for  cataract.  It  may  likewise  arise 
in  consequence  of  an  injury  to  the  other  eye,  thus  constituting  "  sym- 
pathetic ophthalmia." 

If  the  adhesions  between  the  iris  and  capsule  of  the  lens  are  not 
considerable,  and  are  thin  and  "tongued,"  it  may  be  possible  to  tear 
them  through  by  the  prolonged  use  of  a  strong  solution  of  atropine,  or  to 
separate  them  by  operatiye  interference  (corelysis).  But  if  they  are 
firm  and  broad,  and  especially  if  they  extend  all  round  the  edge  of  the 
pupil,  and  thus  cut  off  the  communication  between  the  anterior  and 
posterior  chamber,  we  must  have  recourse  to  iridectomy,  for  no  other 
means  will  suffice  to  guard  the  eye  against  the  dangers  of  irido-choroi- 
ditis, or  to  stay  the  progress  of  this  disease  if  it  is  already  present. 

In  the  early  stage,  when  the  adhesions  are  not  very  extensiye  and 
firm,  and  the  tissue  of  the  iris  has  not  yet  undergone  atrophic  changes, 
it  is  generally  not  difficult  to  obtain  a  tolerably  good  artificial  pupil,  by 
means  of  an  iridectomy.  Frequently,  however,  a  small  rim  of  iris,  at 
the  edge  of  the  pupil,  is  so  firmly  attached  to  the  capsule  as  not  to  yield 
to  the  traction  of  the  forceps,  but  is  left  standing.  This  does  not  invali- 
date the  result,  if  a  tolerable  sized  piece  of  iris  is  removed,  and  a  clear 
artificial  pupil  and  a  free  communication  between  the  two  chambers 
are  established.  K  the  pupil  is  only  adherent  at  certain  points,  it  will 
be  best  to  employ  a  fine  blunt  hook,  instead  of  the  iris  forceps,  for 
catching  up  the  iris.  The  hook  is  to  be  passed  carefrilly  along  to  the 
edge  of  the  pupil  (the  portion  where  there  are  no  synechisB),  gently 
tamed  over  the  margin,  and  the  iris  then  drawn  out  and  snipped 
off.  In  this  way  we  may  often  succeed  in  excising  a  considerable 
segment  of  the  iris,  whereas  frt)m  the  rottenness  of  its  structure  and 
the  firmness  of  the  adhesions,  it  would  probably  have  resisted  the 
grasp  of  the  forceps,  and  only  small  shreds  have  been  removed.  Care 
must  be  taken  never  to  employ  too  much  force  in  the  removal  of  the 
iris,  otherwise  a  dialysis  may  be  easily  produced  at  the  opposite  circum- 
ference of  the  iris. 

We  generally  find  that  after  the  operation,  the  inflammatory 
symptoms  quickly  subside,  that  the  sight  improves,  and  that  the  recur- 
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renoe  of  inflammation  is  annested.  In  some  cases,  howoTor,  this  is 
not  the  case.  Exposure  to  cold,  bright  light,  continued  use  of  the  eyes, 
easilj  reproduce  an  inflammation.  If  these  recurrences  are  frequent 
and  obstinate,  much  benefit  is  often  derived  from  a  second  iridectomy, 
made  in  an  opposite  direction,  so  that  the  two  halves  of  the  iris  are  com- 
pletely cut  off  from  each  other.  This  operation  has  been  practised  with 
much  success  by  Gtnefe  and  Critchett  (independentiy  of  each  other), 
and  I  have  often  found  much  benefit  from  its  performance  in  cases  of 
obstinate  recurrent  iritis.  The  line  of  the  double  iridectomy  may  be 
either  horiaontal  or  vertical.  The  advantage  of  the  latter  is,  that  a  more 
or  less  considerable  portion  of  the  upper  part  of  the  artificial  pupil  is 
covered  by  the  upper  lid,  which  diminishes  the  circles  of  diffusion  upon 
the  retina. 

In  that  form  of  irido-choroiditis  in  which  the  iris  is  bulged  forward  by 
knob-like  protuberances,  and  the  edge  of  the  pupil  is  tied  down  tightly 
by  a  firm  circular  synechia,  it  is  generally  not  difficult  to  grasp  and 
remove  a  considerable  piece  of  iris,  and  thus  to  form  a  good  sized 
artificial  pupil. 

On  account  of  the  great  shallowness  of  the  anterior  chamber  and 
the  proximity  of  the  bulging  iris  to  the  posterior  portion  of  the  cornea, 
it  is  often  very  difficult  to  avoid  cutting  the  iris  with  the  common  iri- 
dectomy knife.  It  is  better,  therefore,  to  make  the  incision  with  Yon 
Gbaefe's  long,  narrow  cataract  knife,  for  with  it  we  can  skirt  the  edge 
of  the  chamber  and  gain  a  larg^e  incision  without  any  fear  of  injuring  the 
iris. 

We  unfortunately  not  unfrequently  find  that  although  the  iridectomy 

is  large,  the  sight  is  but  little  if  at  all  improved,  for  the  artificial  pupil  is 

occupied  by  a  thick  uveal  membrane  detached  by  the  fluid  from  the  iris. 

It  is  of  practical  importance  to  remember  the  probability  of  this  occurrence 

on  forming  our  prognosis  as  to  the  effect  of  the  operation ;  hence  we 

should  never  definitively  promise  the  patient  great  improvement  of  sight 

after  ilie  fibrst  operation,  but  prepare  him  for  the  probable  necessity  of 

a  second.   The  uveal  pigment  is  so  intimately  connected  with  the  capsule 

of  the  lens,  that  it  is  generally  unwise  to  attempt  to  scrape  a  portion  of 

it  off,  as  rupture  of  the  capsule  and  traumatic  cataract  might  ensue.    If 

we  therefore  find  tiiat  so  considerable  a  portion  of  the  artificial  pupil 

(the  natural  one  being  also  blocked  up  by  lymph)  is  occupied  by  the 

avea  as  greatly  to  impair  the  sight,  it  will  be  best,  at  a  later  period,  to 

make  another  iridectomy  in  a  different  direction,  in  the  hope  that  at  this 

point  there  may  be  less  deposit  upon  the  capsule.     By  this  means,  or 

even  by  a  third  iridectomy,  we  may  succeed  in  finally  giving  the  patient 

a  good  clear  pupil  and  a  considerable  degree  of  sight.     A  most  interest- 

ogand  instructive  example  of  this  kind  occurred  amongst  the  patients 

at  Moorfields,  where  Mr.  Bowman  repeated  the  operation ;  performing 
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iridectomy  twioe  npon  the  right  eye  and  three  times  upon  the  left.  The 
result  was  most  snccessftd.  On  the  patient's  admission  his  sight  was 
as  follows : — Bight  eye,  letters  of  20  ( Jager)  with  difficulty,  counts 
fingers  within  18  inches.  Left  eye— counts  fingers  with  uncertainty 
within  3  feet.  Seven  weeks  afterwards,  on  his  discharge  from  the 
hospital,  he  could  read  No.  2  with  the  right  eye  and  No.  12  with  the  left.* 

Eyen  although  the  first  iridectomy  may  not  materially  improve  the 
^dght,  we  find  that  it  generally  exerts  a  beneficial  influence  upon  the 
tissue  of  the  iris  and  the  general  condition  of  the  eye.  The  iris  gradually 
gains  a  more  normal  colour  and  appearance.  Yon  Ghraefe  was  the 
first  to  call  attention  to  the  fact  that  a  certain  degree  of  atrophy  of  the 
eye,  consequent  upon  irido-choroiditis,  may  be  arrested  by  the  per- 
formance of  iridectomy,  and  the  eye  regain  its  normal  tension.  This 
fact  has  since  been  widely  acknowledged  by  all  surgeons  who  have 
much  experience  on  this  subject.  Of  course  the  atrophy  must  not  have 
advanced  too  &r,  otherwise  its  arrest  will  be  impossible,  the  same  being 
the  case  if  detachment  of  the  retina  has  occurred.  The  benefit  derived 
from  iridectomy  (perhaps  repeated  several  times)  in  these  cases,  is  that 
the  stasis  and  congestion  in  the  choroidal  vessels  is  relieved,  which  not 
only  causes  an  improvement  in  the  choroidal  circulation,  but  also  in  the 
nutrition  of  the  vitreous  humour. 

If  we  cannot  succeed  in  finding  a  portion  of  capsule  sufficiently  clear 
of  uveal  pigment  to  allow  of  much  improvement  of  sight,  or  if  the  lens 
is  opaque,  it  will  be  best  to  remove  the  latter. 

Whilst  we  may  affi3rd  considerable  improvement  in  the  above  class  of 
cases  from  repeated  iridectomies,  in  the  second  kind  of  irido-choroiditis 
this  is  by  no  means  the  rule.  Although  in  the  former  case  the  first  arti- 
ficial pupil  often  becomes  narrowed  or  even  closed,  yet  the  texture  of 
the  iris  improves  ;  at  a  second  operation  we  mostly  succeed  in  gaining  a 
larger  pupil,  and  at  a  subsequent  one,  a  tolerably  good  result  as  to  the 
sight.  But  when  thick  felt-like  masses  of  exudation  exist  between  the 
iris  and  capsule,  we  fail  to  remove  a  considerable  portion  of  the  rotten 
iris,  and  this  attempt,  moreover,  sets  up  renewed  inflammation,  increased 
proliferation  of  the  exudation  masses,  and  we  thus,  instead  of  improving 
the  condition,  hasten  the  atrophy  of  the  eye.  It  will  therefore  be  neces- 
sary, in  order  to  benefit  such  cases,  to  remove  not  only  the  iris  but  the 
dense  masses  behind  it ;  but  they  are  generally  so  firmly  adherent  to 
the  capsule  that  we  are  almost  sure  to  rupture  the  latter  in  our  en- 
deavour to  remove  them.  A  traumatic  cataract  is  formed,  and  this 
complicates  matters  still  more.  But  Yon  Graefe  had  an  opportunity 
of  seeing  that  these  false  membranes  could  be  removed  with  compara- 

*  I  hATe  reported  this  caae  at  length  in  the  "  Boyal  London  Ophth.  Hosp. 
Beports,"  toI.  iii. 
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tive  fiualitj  and  siiGceBs  when  the  lens  was  absent.*  This  led  him  to 
remoTe  the  lens,  in  the  following  manner,  prior  to  attempting  the  with- 
drawal of  the  iris  and  exudation  masses.  A  large  linear  incision  is  to 
be  made  in  the  sdero-oomeal  junction  downwards  with  Graefe*s  long, 
narnyw  cataract  knife,  avoiding,  if  possible,  to  wound  the  iris ;  but  if 
the  latter  is  greatly  bulged  forwards  the  knife  should  be  passed  boldly 
throiig-h  it^  and  this  generally  lacerates  the  capsule  sufficiently  freely  to 
permit  the  ready  exit  of  the  lens.  If  this  is  not  the  case  or  the  iris  has 
been  left  untouched  by  the  knife,  a  pair  of  straight  forceps  or  a  hook 
should  be  introduced,  and  as  much  of  the  iris  and  false  membrane  should 
be  removed  or  torn  away  as  will  allow  the  lens  to  escape.  A  compress 
should  be  applied  after  the  operation,  and  should  be  worn  for  two  or 
three  weeks  if  there  has  been  much  bleeding  into  the  anterior  chamber. 
Sometunes  the  condition  of  th^  eye  sensibly  improves  after  the  removal 
of  the  lens,  the  iris  assumes  a  better  colour,  the  anterior  chamber  be- 
comes larger,  the  perception  of  light  may  even  improve  a  little.  A 
month  or  six  weeks  after  the  extraction,  Yon  Oraefe  recommends  the 
iridectomy  to  be  made.  The  incision  should  be  large,  and  a  sharp 
pointed  hook  should  be  passed  perpendicularly  through  the  false  mem- 
branes and  a  hole  torn  in  them ;  if  a  moderate  clear  black  pupil  results, 
and  the  vitreous  humour  protrudes  through  it  into  the  anterior  chamber, 
the  dilaceration  may  be  considered  sufficient.  K  this  is  not  the  case,  a 
blunt  hook  or  straight  forceps  should  be  introduced,  and  the  opening 
enlarged,  the  same  being  necessary  if  a  secondary  cataract  appears  in  the 
newly^made  pupil.  These  pupils  do  not  gei^erally  close  again,  and  it  is 
sorprifiing  that  the  eye  mostly  bears  these  operations  with  remarkable 
([oietude.  Indeed,  eyes  affected  with  chronic  irido-choroiditis  but 
seldom  undergo  suppuration  after  operations.  By  means  of  the  above 
operation  we  are  not  unfrequently  enabled  to  restore  a  useful  deg^e  of 
sight  to  eyes  otherwise  hopelessly  blind,  the  patient  being  perhaps  able  to 
guide  himself,  to  distinguish  large  letters,  etc. 

The  following  mode  of  operating,  as  practised  by  Mr.  Bowman, 
may  also  be  adopted  with  advantage.  An  incision  is  made  with  an 
iridectomy  knife  in  the  upper  part  of  the  sclero-comeal  junction,  and 
the  knife  is  carried  on  far  into  the  anterior  chamber,  untU  its  point 
reaches  the  opposite  side  of  the  iris  just  below  the  lower  edge  of  the 
pupil ;  into  this  part  of  the  iris  a  transverse  cut  is  to  be  made  with  the 
point  of  the  knife.  The  blades  of  a  pair  of  scissors  are  then  introduced 
through  the  incision  in  the  cornea,  the  one  blade  being  passed  in  front, 
the  other  behind  the  iris,  and  a  cut  is  made  straight  through  the  iris 
down  to  the  transverse  incision  below  the  pupil,  a  similar  cut  being 
then  made  on  the  opposite  side,  so  as  to  include  between  the  two  a  large 

*  "Onbefe'B  Ajreh./'  ri,  2,  97 ;  ride  also  the  author's  abstraot  of  this  paper  in 
the  "Rojmk  Lond.  Ophth.  Beports/'  yoI.  iii,  p.  224. 
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lozenge-shaped  piece  of  iris  together  with  the  whole  pnpiUary  edge, 
which  is  then  to  be  seized  with  a  pair  of  forceps  and  drawn  ont  through 
the  incision.  The  capsule  may  then,  if  necessary,  be  widely  lacerated, 
and  the  lens  matter  be  removed  by  Critchett's  cataract-spoon.  A 
considerable  portion  of  the  capsule  is,  however,  generally  torn  away 
together  with  the  iris.  We  may  finally  again  introduce  the  scLssors 
and  divide  the  lower  segment  of  the  iris,  so  as  completely  to  separate 
the  two  lateral  halves. 


11.— SYMPATHETIC  OPHTHALMIA. 

The  name  of  sympathetic  ophthalmia  was  first  applied  by  Mackenzie 
to  those  cases  in  which  an  injury  of  the  one  eye  was  followed  by  a 
peculiar  inflammation  in  the  other,  which  generally  ensues  within  a 
short  time  of  the  accident,  and  proves  extremely  dangerous  and  in- 
tractable. That  such  a  sympathy  exists  between  the  two  eyes  had, 
however,  been  previously  pointed  out  by  Himly  and  Beer. 

The  character  of  sympathetic  inflammation  is  so  extremely  danger- 
ous and  insidious,  that  if  it  has  once  been  lit  up,  we  are  but  seldom 
able  to  stay  its  progress  before  great,  and  often  irreparable,  mischief,  has 
been  done.  In  the  great  majority  of  cases  the  disease  shows  itself  in 
the  form  of  a  very  malignant  irido-cyclitis,  accompanied  by  great 
degeneration  of  the  iris,  total  exclusion  of  the  pupil,  and  the  formation 
of  dense  masses  of  exudation  between  the  posterior  surface  of  the  iris 
and  the  capsule  of  the  lens.  This  is  the  "  sympathetic  ophthalmia " 
par  excellence,  but  it  occasionally  appears  in  a  more  tractable  and 
benign  form,  assuming  the  character  of  serous  iritis.  Von  Graefe 
has,  moreover,  observed  a  third  and  still  more  rare  affection,  viz., 
sympathetic  choroido-retinitis. 

It  is  of  practical  importance  to  distinguish  the  condition  of  sym- 
pathetic irritation,  which  sometimes  ensues  upon  an  injury  or  inflamma- 
tion of  the  one  eye,  from  sympathetic  ophthalmia.  In  the  former  case, 
the  patient  finds  that  any  inflammatory  exacerbation  of  the  injured  eye  is 
accompanied  by  more  or  less  irritability  of  the  other.  He  is  unable  to 
employ  the  latter  in  reading  or  fine  work,  without  its  soon  becoming 
tired  and  strained,  owing  to  an  impairment  of  the  power  of  acconuno- 
dation.  The  range  of  accommodation  is  generally  also  markedly 
diminished,  the  near  point  being  removed  further  fi-om  the  eye.  Every 
accommodative  effort  causes  the  eye  to  flush  up  and  become  irritable,  a 
bright  rosy  zone  appears  around  the  cornea,  and  photophobia  and 
lachrymation  soon  supervene,  together  with  more  or  less  ciliary  neu- 
ralgia.    These  symptoms  generally  subside,  more  especially  at  the 
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loement,  as  soon  as  the  work  is  laid  aside,  bat  quickly  re- 
on  its  being  resmned,  or  when  the  eye  is  exposed  to  oold,  bright 
liglit,  elc    The  injured  eye,  moreover,  often  also  becomes  painftil  and 
irritable  when  the  other  is  used  for  reading  or  sewing.     Bonders 
describes  a  form  of  severe  sympathetic  irritation  under  the  name  of 
^  sympailietic  neurosis."     It  is  particularly  distinguished  by  the  in- 
teoanty  of  &e  photophobia  and  lachrymation,  these  symptoms  being 
oHen  so  severe  as  to  cause  a  violent  spasm  of  the  lids,  and  directly 
may  attempt  is  made  to  open  the  eye  a  stream  of  scalding  tears  pours 
over  the  cheek.     There  is,  however,  no  impairment  of  sight,  although 
from  its  great  irritability  the  eye  is  quite  unfit  for  use.     Donders  con- 
siders that  this  neurosis  never  passes  over  into  sympathetic  ophthalmia, 
and  yields  in  a  very  rapid  and  marked  manner  to  the  removal  of  the 
iBJiiFBd  eye.     Whether  or  not  cases  of  sympathetic  irritation  are  to  be 
regaoded  in  the  light  of  a  premonitory  stage  of  sympathetic  ophthalmia, 
or  whether  they  are  to  be  looked  upon  as  completely  differing  from  it 
in  character,  and  as  never  liable  to  pass  over  into  it,  is  at  present,  I 
think,  an  open  question.  Whilst  on  the  one  hand,  it  must  be  admitted  that 
we  occasionally  meet  with  instances  in  which  a  state  of  great  irritability 
has  existed  for  a  long  time  without  setting  up  sympathetic  ophthalmia, 
jet  on  the  other,  it  must  also  be  conceded,  that  the  attack  of  inflammation 
is  often,  shown  to  have  been  clearly  preceded,  by  symptoms  of  irritation. 
Although  this  question  is  one  of  much  interest  and  importance  in  the 
stadj  of  the  tme  nature  of  sympathetic  inflammation,  it  is  fortunately 
of  but  little  consequence  in  the  treatment.     For  I  thiok  there  can  be 
no  doabt  that  the  proper  mode  of  dealing  with  a  case  in  which  marked 
and  persistent  symptoms  of  sympathetic  irritability  appear,  is  the 
immediate  removal  of  the  injured  eye,  more  especially  if  its  sight  is  lost 
or  very  much  impaired.     Indeed,  it  would  be  incurring  unnecessary  risk 
to  neglect  doing  so,  on  the  supposition  thafc  the  state  of  irritation  would 
never  pass  over  into  that  of  inflammation. 

Sympathetic  vrido-cydiiia  is  characterised  by  all  the  symptoms  of  a 
severe  intra-ocular  inflammation.  The  eyelids  are  somewhat  red  and 
swoUen,  and  there  is  more  or  less  photophobia,  lachrymation,  and  ciliary 
neorai^ia.  Sometimes,  however,  there  is  not  the  slightest  pain,  so  that 
eren  in  diildren  we  hear  no  complaint,  and  this  invests  the  disease  with 
a  peculiarly  dangerous  character,  as  it  is  very  apt  to  be  long  unnoticed 
by  the  permits.  The  ciliary  r^on  is  generally  sensitive  to  the  touch, 
sod  often  acutely  so.  Soon  there  appear  some  peri-comeal  vascularity 
and  chemosis,  the  iris  becomes  discoloured,  and  of  a  yellowish-red  tint, 
the  aqueous  humour  is  clouded,  and  the  anterior  chamber  perhaps 
diminished  in  depth.  There  is  a  rapid  effusion  of  lymph  at  the  edge  of 
the  pupil,  soon  leading  to  its  complete  exclusion ;  indeed  the  action  of 
atropine  exerts  but  little  influence  upon  the  pupil.     But  the  exudation 

0  2 
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is  not  confined  to  the  pupillary  edge,  but  extends  to  the  posterior 
surface  of  the  iris  and  the  ciliary  processes.  The  iris  becomes  firmly 
glued  down  to  the  capsule  of  the  lens,  and  as  the  disease  advances, 
these  exudations  assume  a  very  dense,  firm,  and  organized  character. 
Lymph  is  also  effused  upon  the  surface  and  into  the  stroma  of  the  iris, 
often  to  such  an  extent  that  the  latter  appears  soaked  in  it.  The  pupil 
is  either  covered  by  a  film  of  exudation,  or  may  be  completely  occluded 
by  a  dense  yellow  nodule.  On  account  of  the  inflammatory  swelling 
of  the  ciliary  body,  this  region  is  very  sensitive  to  the  touch,  and  the 
circulation  of  the  iris  is  greatly  impeded,  and  the  venous  efflux  ob- 
structed ;  hence  we  soon  notice  the  appearance  of  large  tortuous  veins 
upon  the  iris.  Its  structure  soon  becomes  degenerated  and  changed 
into  a  firm,  tense,  fibrillar  tissue,  which  cannot  be  caught  up  in  a  fold 
by  the  iridectomy  forceps,  but  is  so  friable  and  rotten  that  it  tears  and 
breaks  down  xmder  their  grasp.  Hence  if  an  iridectomy  is  attempted, 
we  shall  only  succeed  in  tearing  away  a  small  portion  of  the  iris,  and 
probably  set  up  fresh  inflammation,  which  will  lead  to  a  rapid  increase 
in  the  density  and  extent  of  the  exudation-masses.  If  the  pupil  and 
refracting  media  are  sufficiently  clear  to  permit  of  the  use  of  the 
ophthalmoscope,  we  may  notice  opacities  in  the  vitreous  humour,  and 
inflammatoiy  changes  in  the  choroid  and  retina.  Or  there  may  be  dense 
masses  of  exudation  in  the  anterior  portion  of  the  vitreous  humour, 
giving  rise  to  a  peculiar  yellow  lustrous  reflex.  At  a  later  stage  of  the 
disease,  when  the  morbid  products  have  become  more  consolidated,  the 
periphery  of  the  iris  is  often  drawn  back,  which  is  due  to  a  direct 
retraction  caused  by  the  adhesion  of  its  posterior  sur&.ce  to  the  ciliary 
processes  (Graefe*).  Whereas,  on  account  of  the  increase  in  the 
exudation  behind  the  iris,  the  latter,  and  with  it  the  lens,  is  moved 
forward.  So  that  the  more  central  portion  of  the  iris  and  the  pupil 
are  approached  nearer  the  cornea  and  the  anterior  chamber  narrowed, 
whilst  the  periphery  of  the  iris  may  be  drawn  back  towards  the  ciliary 
body.  In  other  cases  fluid  is  effiised  behind  the  iris,  and  the  latter 
becomes  bulged  out  into  little  protuberances.  The  attack  is  often  so 
insidious  and  painless,  that  the  patient  pays  but  little  heed  to  the  first 
stage  of  the  inflammation,  thinking  perhaps  that  he  has  only  caught  a 
slight  "  cold  "  in  the  eye ;  and  it  is  not  till  the  sight  becomes  materially 
afiected  that  he  is  frightened  and  seeks  medical  aid.  In  children 
especially  (from  their  taking  but  little  heed  of  the  impairment  of  sight 
and  from  the  absence  of  pain),  the  disease  is  sometimes  allowed  to 
proceed  very  far  indeed  before  much  attention  is  paid  to  it  by  the 
parents.  But  although  the  spontaneous  pain  is  often  absent,  we  find 
that  the  region  of  the  ciliary  body  is  generally  very  sensitive  to  the 
touch,  and  sometimes,  as  has  been  pointed  out  by  Bowman  and  Yon 

•  "A.  f.  0.,"xu,2, 151. 
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Graefe,  ftt  a  spot  corresponding  symmetrically  to  the  po^it  at  which  the 
other  eye  has  been  injured,  or  where  it  still  remains  tender  to  the 
tofiu^ 

The  tension  of  the  eye  varies  considerably ;  at  first  it  is  generally 
more  or  less  increased,  but  then  it  gradnally  diminishes  until  the  eye 
beoomes  quite  soft,  being  still,  however,  liable  to  considerable  fluctua- 
tions  in  oonsistence.  It  is,  moreover,  a  fact  of  great  practical  import- 
ance, that  if  such  eyes  are  left  alone,  and  the  acme  of  the  inflammatory 
procaeBs  is  allowed  to  subside,  and  the  eye  to  become  quiet,  that  gradu- 
ally and  slowly  its  condition  often  begins  to  improve.  The  tension 
beoomee  better,  and  gradually  augments  until  it  may  even  reach  the 
nofnnal  standard;  the  tissue  of  the  iris  improves  greatly  in  appear- 
ance, loses  its  dirty  yellow  hue,  and  assumes  a  fresher  and  more  normal 
tint. 

In  the  tympfUhetie  serous  iritis  we  find  that  the  symptoms  are  very 
different,  and  closely  resemble  those  of  serous  iritis,  or  serous  irido- 
cyditiB.  Together  with  a  certain  d^ree  of  ciliary  injection,  we  notice 
that  the  ins  is  somewhat  discoloured,  the  pupil  perhaps  dilated,  the 
aqneons  humour  fisiintly  clouded,  and  the  posterior  surface  of  the 
oomea  dotted  by  innumerable,  small,  punctiform  opacities,  which  are 
perhaps  arranged  in  the  form  of  a  pyramid,  having  its  base  downwards. 
The  depth  of  the  anterior  chamber  may  be  increased.  If  the  inflam- 
mation has  extended  to  the  ciliary  body,  this  is  sensitive  to  the  touch, 
and  the  vitreous  humour  is  also  clouded.  The  intra-ocular  tension  is 
often  augmented.  This  form  is  much  less  common,  and  much  less 
dangerous  than  sympathetic  irido-cyclitis. 

Von  Ghaefe*  describes  another  and  very  rare  form  of  sympathetic 
ophthalmia,  under  the  name  of  ^^sympathetic  choroido-retimtis,**  and 
narrates  two  cases,  illustrative  of  the  symptoms  presented  by  it.  In 
one  of  these,  the  patient  had  a  dislocated  chalky  lens  lying  in  the 
anterior  chamber  of  the  left  eye,  which  was  perfectly  blind,  and  some- 
what atrophied.  The  lens  was  removed  with  facility  by  Yon  Graefe, 
but  the  operation  was  accompanied  by  a  considerable  loss  of  fluid, 
yellow  vitreous  humour.  The  eye  remained  irritable,  red,  and  very 
sensitive  to  the  touch  for  several  weeks,  and  there  were,  moreover, 
symptoms  of  plastic  cyclitis.  Six  weeks  after  the  operation,  when 
these  symptoms  had  somewhat  subsided,  but  the  sensibility  to  the 
touch  stiU  remained,  the  sight  of  the  right  eye,  which  had  hitherto 
been  perfectly  good,  began  suddenly  to  be  impaired,  but  this  was  unac- 
companied by  any  pain.  The  acuity  of  vision  had  already  on  the 
fiecond  day  after  the  attack  sunk  to  one-fifbh,  and  there  was  consider- 
ate toipor  of  the  retina,  with  indistinctness  of  eccentric  vision  on  the 
whole  of  the  temporal  half  of  the  visual  field.     With  the  ophthalmo- 

•  "  ArchiT.  f.  O.,"  xii,  2, 171. 
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scope,  tKe  retinjil  veins  were  seen  to  be  very  tortuous  and  dilated,  more 
especially  on  the  inner  side.  The  retina  also  showed  a  delicate  and 
diffuse  cloudiness,  which  not  only  veiled  the  choroidal  ring  of  the  optic 
nerve,  but  extended  to  certain  portions  of  the  retina,  especially  along 
the  course  of  some  of  the  larger  retinal  vessels.  Slight  symptoms  of 
iritis  soon  supervened,  and  very  delicate  punctiform  opacities  were 
observed  on  the  membrane  of  Descemet.  The  power  of  accommodation 
was  almost  completely  paralysed.  These  symptoms  gradually  subsided, 
and  the  sight  became  finally  quite  restored.  Whether  this  favourable 
result  was  chiefly  due  to  the  remedial  measures  employed  (local  deple- 
tion, bichloride  of  mercury,  and  afterwards  iodide  of  potassium),  or  to 
the  extinction  of  the  sensibility  of  the  left  eye  to  the  touch  was  uncer- 
tain. Yon  Oraefe  himself  lays  the  greater  stress  upon  the  last  fact. 
The  morbid  appearances  of  the  retina  disappeared  less  rapidly  than  the 
functional  disturbances,  and  then  there  were  noticed  patches  of  cho- 
roiditis. 

Causes  of  sympathetic  ophthahm-a. — 1.  Amongst  the  most  frequent 
causes  are  injuries  to  the  eye,  such  as  punctured  and  incised  wounds, 
more  especially  in  the  region  of  the  ciliary  body.  If  such  wounds  are 
extensive,  the  lens  has  generally  escaped,  accompanied  perhaps  by  con- 
siderable loss  of  vitreous  and  extensive  intra-ocular  luemorrhage.  Small 
incised  wounds  of  the  ciliary  region,  or  situated  partly  in  the  latter  and 
partly  in  the  cornea,  are  not  necessarily  of  so  dangerous  a  character, 
more  especially  if  they  have  only  penetrated  the  coats  of  the  eye 
without  injury  of  the  lens  or  vitreous  humour.  In  such  cases,  no  time 
should  be  lost  in  bringing  the  lips  of  the  little  wound  together  with  a 
suture.  Union  by  the  first  intention  will  take  place,  and  many  an  eye 
will  thus  be  saved,  which  might  otherwise  have  not  only  been  iteelf  lost 
from  choroiditis,  but  might  have  also  proved  a  source  of  danger  to  the 
other  eye.  In  wounds  which  implicate  the  cornea  alone,  there  is  gene- 
rally not  much  danger  of  sympathetic  ophthalmia,  although,  if  they  are 
accompanied  by  a  considerable  prolapse  of  the  iris,  and  this  is  situated 
near  the  periphery,  it  may,  by  dragging  upon  and  irritating  the  ciliary 
processes,  set  up  sympathetic  ophthalmia.  But  when  there  has  been  a 
penetrating  woxmd  of  the  cornea  (such  as  may  be  produced  by  a  pair 
of  scissors),  and  the  iris  and  lens  have  been  also  injured,  there  is 
always  some  risk.  The  disease,  may,  moreover,  be  likewise  produced 
by  severe  contusions  of  the  eye. 

2.  Foreign  bodies  lodged  within  the  eye,  are  a  most  frequent  cause. 
Amongst  these  we  must  especially  enumerate  portions  of  gun  cap  or  of 
metal,  and  splinters  of  glass  or  stone.  They  prove  a  source  of  con- 
stant irritation  to  the  eye,  more  especially  if  they  are  considerable 
in  size,  and  differ  in  their  chemical  constituents  from  the  structures 
in  which  they  are  embedded.    Inflammation  of  the  iris  and  choroid 
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mparrene,  and  the  eje  may  become  gradually  atrophied,  shriBking 

down  to  a  small  shriyeUed  stump.     But  eveir  then,  all  danger  to  the 

other  eye,  if  this  has  hitherto  escaped,  is  by  no  means  passed,  for  such 

stoBips  are  a  source  of  oonstaat  xisk,  as  long  as  they  remain  painful  to 

ike  iaucJk,  and  show  signs  of  irritability.     Years  may  elapse  after  the 

injuiy,  and  the  patient  have  long  since  forgotteifhis  surgeon's  admonition 

as  to  tlie  danger  to  the  other  eye,  when  suddenly  the  latter  becomes  sym- 

pathefcically  inflamed,  and  in  spite  of  all  our  efforts,  perhaps  destroyed. 

Mr.  LtftWBon,  in  his  valuable  work  on  "  Injuries  of  the  Eye,"*  narrates 

two  very  interesting  and  important  cases  of  this  kind,  cases  which 

should  indelibly  imprint  themselves  upon  our  memory,  in  order  that  we 

may  know  how  to  decide  on  an  emergency,  as  to  ih.e  advisability  of  the 

immediate  removal  of  an  eye  having  a  foreign  body  lodged  within  it, 

and  'vrhic^  it  is  impossible  to  extract.    One  of  the  patients  was  injured  in 

tibe  left  eye,  by  the  ejq)losion  of  a  gun  cap,  in  1857.     The  accident  was 

followed  by  inflammation  and  suppuration  of  the  injured  eye,  which 

ahriTelled  up  to  a  small  stump,  with  the  foreign  body  probably  still 

lodged  within  it.     But  the  stump  was  quiescent,  and  gave  no  trouble. 

The  sight  of  the  right  eye  remained  perfect  up  to  February,  1865  (seven 

years  after  the  injury),  when  it  became  dim,  but  the  patient  experienced 

no  pain  in  it.     The  stump  had,  however,  become  painful  and  inflamed 

some  time  previously. 

Repeated  attacks  of  inflammation  occurred  in  the  right  eye  be- 
tween this  time  and  September  of  the  same  year,  when  he  first  applied 
to  Mr.  Lawson,  who  then  found  it  affected  with  marked  sympathetic 
ophthalmia,  and  the  sight  so  much  impaired,  that  he  could  not  count 
fingers.  The  stump  of  the  left  eye  was  inflamed,  red,  and  irritable,  and 
was  at  once  excised,  and  within  it,  near  the  cicatrix  in  the  front,  was 
found  the  peroasmon  cap.  The  right  eye  improved  decidedly  after  the 
operation. 

The  second  patient  was  under  Mr.  Couper.  JSis  right  eye  was  lost 
by  injury  firom  a  gun-cap,  in  1850.  Fourieen  yea/rs  after  the  injury 
(1864)  the  injured  eye  became  again  painful  and  inflamed,  and  now  the 
left  was  affected  with  sympathetic  ophthalmia.  He  applied  six  months 
later  at  the  Boyal  London  Ophthalmic  Hospital,  and  Mr.  Gouper  found 
that  ihe  sympathetic  inflammation  had  proceeded  so  far  that  the 
patient  could  scarcely  distinguish  a  hand  with  the  left  eye.  The 
right  was  at  once  excised,  and  a  small  chip  of  gun-cap  was  found 
enibedded  in  lymph,  and  lying  on  the  cQiary  processes ;  the  retina 
was  detached. 

3.  Sympathetic  ophthalmia  may  also  be  caused  by  internal  inflam- 
mations of  the  eye,  more  especially  if  they  are  accompanied  by  hsomorr- 
hsgio    effusions,    either  considerable    in    quantity,    or    of  firequent 

•  F.  821-^23. 
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recnrrence,  together  with  rapid  flnctnatioiis  in  the  intra-ocular 
tension.  Also  if  a  bony  deposit  in  the  choroid  has  occnrred,  and  the 
eye  remains  irritable  to  the  tonch.  Indeed  the  eontinnance  of  sen- 
sibility in  the  region  of  the  ciliary  body  in  cases  of  irido-choroiditis, 
or  in  eyes  which  have  nndergone  atrophy  afber  internal  inflammation, 
is  one  of  the  most  dangerous  symptoms,  as  snch  eyes  are  extremely 
prone  to  set  np  sympathetic  ophthalmia. 

Mooren*  mentions  a  very  interesting  case  in  which  the  sympathetic 
ophthalmia  was  apparently  produced  by  the  contasion  of  the  optic 
nerve  in  dividing  it  with  the  scissors  in  excision  of  the  eye. 

Some  observers  are  inclined  to  pnsh  the  causation  of  sympathetic 
ophthalmia  much  further  than  I  have  done ;  but  I  believe  that  I  have 
above  enumerated  most,  if  not  all,  the  causes  which  have  been  suffi- 
ciently authenticated,  as  giving  rise  to  sympathetic  disease.  It  must 
be  granted,  however,  that  when  one  eye  is  utterly  lost  (e.g.,  from  abso- 
lute glaucoma,  from  intra-ocular  hsemorrhage,  or  from  iridcchoroiditis 
after  unsuccessM  operations  for  cataract,  etc.),  and  remains  painful  and 
irritable,  that  the  removal  of  this  eye  affords  a  much  better  prognosis 
for  any  operation  (for  instance,  for  cataract)  upon  the  other,  than  if  it 
be  allowed  to  remain  and  prove  a  constant  source  of  irritation. 

It  was  formerly  generally  supposed  that  sympathetic  ophthalmia 
was  propagated  from  the  injured  eye  to  its  fellow  through  the  optic 
nerves,  by  way  of  the  optic  commissure.  But  this  view  has  been  long 
abandoned  as  untenable,  for  cases  of  sympathetic  ophthalmia  have 
occurred  in  eyes  in  which  the  optic  nerves  were  not  only  completely 
atrophied,  but  had  even  undergone  extensive  chalky  degeneration.  It  is 
now  generally  held  that  the  sympathy  is  propagated  by  the  ciHary 
nerves,  and  this  view  certainly  receives  the  strongest  support  from  many 
clinical  facts.  Thus  we  not  unfrequently  meet  with  cases,  as  has  been 
especially  pointed  out  by  Bowman  and  Yon  Graefe,  in  which  the  start- 
ing point  of  the  sympathetic  irritation  or  inflammation  in  the  second 
eye  occurs  at  a  spot  of  the  ciliary  region  which  corresponds  symmetri- 
cally to  that  at  which  the  injured  eye  was  hurt,  or  at  which  the  ciliary 
region  still  retains  its  sensibility  to  the  touch.  Moreover,  as  Yon  Qraefe 
strongly  insists,  the  danger  of  the  sympathetic  ophthalmia  should  never 
be  considered  as  passed,  as  long  as  the  ciliary  region  of  the  injured  eye, 
or  its  stump,  remains  sensitive  to  the  touch,  more  especially  if  it  is 
accompanied  by  diminished  tension,  for  it  is  then  a  symptom  of  plastic 
cyclitis. 

Again,  when  suppuration  of  the  eyeball  occurs,  and  the  ciliary  nerves 
are  destroyed  by  it,  there  is  no  tendency  to  sympathetic  ophthalmia. 
It  is  a  well  known  fact  that  the  latter  is  never  set  up  by  eyes  lost  from 

•  «  OpbthAlmiatriBcbe  BeoI>achtuxigen,"  p.  160. 
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general  snpptiration  (panophthalmitis),  as,  for  instance,  afber  opera- 
tions. 

The  prognoM  of  sympathetic  ophthalmia  is  most  nnfavonrable,  if  the 
disease  has  once  fairly  broken  out.  In  the  stage  of  sympathetic  irri- 
tation the  removal  of  the  injured  eye  arrests  the  progress ;  but  it  is  quite 
different  if  the  inflammation  has  already  set  in,  more  especially  if  it 
assumes  the  character  of  plastic  irido-cyclitis.  For  then,  even  the  im- 
mediate enucleation  of  the  other  eye  generally  fails  to  have  any,  or  any 
but  a  temporary  beneficial  effect.  For  a  few  days  or  weeks  the  inflam- 
mation appears  to  be  diminished,  but  then  it  breaks  out  again  with  all 
its  former  severity.  The  serous  sympathetic  iritis,  being  more  benign 
in  character  and  more  amenable  to  treatment,  affords  a  more  favourable 
prognosis. 

Sympathetic  ophthalmia  is  more  prone  to  attack  youthM  indi- 
viduals, than  middle-aged  or  elderly  persons.  Its  course  also  appears 
to  be  more  rapid  in  the  young.  It  generally  occurs  within  a  few  weeks 
of  the  injury,  but  a  long  period,  even  many  years,  may  elapse  before  it  is 
excited,  as  for  instance,  in  the  cases  above  cited  from  Mr.  Lawson's  work. 

Treatment. — ^With  regard  to  the  general  treatment  of  sympathetic 
ophthalmia,  I  must  strongly  insist  upon  the  necessity  of  complete  rest  of 
the  eye  for  a  prolonged  period,  and  this  is  to  be  continued  for  some 
length  of  time  afier  the  eye  appears  to  have  recovered  from  the  inflam- 
matory attack.  Otherwise,  there  is  the  greatest  danger  of  a  recurrence, 
which  may  prove  most  dangerous  and  intractable.  Whilst  the  eye 
remains  irritable,  the  patient  should  be  confined  to  a  darkened  room, 
and  if  he  has  to  go  into  the  open  air,  the  eye  should  either  be  pro- 
tected by  a  bandage,  by  a  pair  of  dark  blue  eye-protectors,  or  the  wire 
goggles.  In  order  to  allay  the  irritability  of  the  eye,  poppy  or  bellar- 
donna  fomentations  may  be  applied,  as  also  a  solution  of  atropine 
(varying  from  ij  to  iv  grains  to  the  ounce  of  water),  which  should  be 
dropped  into  the  eye  several  times  a  day.  At  the  very  outset  of  the 
disease  we  should  endeavour  to  gain,  if  possible,  a  wide  dilatation  of  the 
pupil,  and  hence  apply  it  more  frequently  and  in  a  strong  solution ;  but 
as  has  already  been  stated  above,  the  pupil  is  generally  very  imperfectly 
acted  upon  by  atropine,  and  at  a  later  stage,  the  adhesions  to  the  capsule 
are  so  firm  and  extensive  as  completely  to  resist  its  action. 

The  diet  should  be  nutritious  and  generous,  more  especially  if  the 
patient  is  feeble  and  ill-nourished.  Tonics,  more  particularly  quinine 
and  preparations  of  steel,  should  also  be  administered. 

We  have  now  to  consider,  in  the  first  place,  whether  we  are  enabled 
by  any  operative  interference  to  prevent  the  occorrence  of  sympathetic 
ophthalmia ;  and,  secondly,  whether  we  can  arrest  its  progress  when  it 
has  once  broken  out. 

With  regard  to  the  first  point,  I  may  state  that,  as  &r  as  I  am 


202  DlgEliSES  OF  THE  IRIS. 

aware,  no  instanoe  hafi  been  recorded  in  which  sympathetic  ophthahma 
ever  attacked  an  eye  after  the  injured  eye  had  been  removed,  if  at  the 
time  the  other  was  still  qnite  nnaffected.     This  being  so,  there  cannot 
be  the  slightest  doubt  as  to  the  imperative  advisability  of  the  iniTnediate 
removal  of  an  eye  which  has  been  so  greatly  injured  as  to  have  quite 
lost  its  sight,  or  at  all  events  to  leave  no  hope  of  any  restoration  of  a 
useful  degree  of  vision.     This  is  still  more  the  case,  if  the  injury  has 
been  of  a  kind  which  is  prone  to  be  followed  by  sympathetic  ophthalmia. 
For  we  have  no  gpouurantee  that  we  shall  have  time  to  check  the 
sympathetic  inflammation,  if  it  has  once  broken  out,  even  by  a  speedy 
removal  of  the  injured  eye.     For  although  symptoms  of  sympathetic 
irritation  not  unfrequently  usher  in  the  inflammation,  and  the  latter 
may  be  prevented  by  the  excision  of  the  injured  eye  at  this  premonitory 
stage,  yet  this  is  not  always  the  case.     The  inflammation  may  occur 
without  any  premonitory  symptoms,  and  advance  so  rapidly  that  in  the 
course  of  a  few  days  the  integrity  of  the  eye  may  be  greatly  and  per- 
haps permanently  impaired.     Thus,  a  case  is  narrated  by  Maats,  in 
which  within  four  days  (and  without  any  premonitory  symptoms)  an  eye 
became  so  affected  by  sympathetic  irido-cyclitiB,  that  there  was  nearly 
a  complete  posterior  synechia,  and  the  sight  had  sunk  to  -ff^.     In  spite 
of  the  immediate  removal  of  the  injured  eye,  and  of  every  endeavour  to 
improve  the  condition  of  the  other  by  iridectomy,  and  subsequently  by  a 
second  iridectomy,  with  removal  of  the  lens,  the  eye  became  atrophied, 
and  only  retained  perception  of  light.     Such  a  case  should  warn  us  of 
the  danger  of  procrastination  in  excision  of  the  blind  injured  eye,  in  the 
hope  that  there  will  always  be  time  enough  for  this  when  ^mptoms  of 
sympathetic  irritation  manifest  themselves  or  during  the  earliest  stage 
of  sympathetic  inflammation.   For  the  former  may  never  occur,  and  the 
latter  may  be  so  rapid  in  its  development  and  course,  that  great  and 
irremediable  mischief  may  be  done  before  we  can  enucleate  the  other 
eye.     Moreover,  there  is  another  point  which  weighs  heavily  in  the 
scale  amongst  persons  whose  livelihood  depends  upon  their  work,  and 
that  is  the  long  time  which  is  lost  by  them  during  the  treatment  of  the 
injured  eye.     For  it  may  remain  painful  and  irritable  for  many  months, 
and  thus  render  the  patient  quite  unfit  to  use  the  sound  eye.     It  may 
be  laid  down  as  a  fundamental  rule,  that  as  long  as  the  injured  eye  re- 
mains painful  to  the  touch  it  is  always  a  source  of  danger,  and  may  at 
any  moment  set  up  sympathetic  ophthalmia.     It  should  consequently 
be  removed  if  its  sight  is  lost,  or  greatly  and  irremediably  impaired, 
this  being  particularly  indicated  if  a  foreign  body  remaiiifl  within  the 
eye.     For  thus  only  can  we  insure  the  patient  against  the  dangers  of 
sympathetic  inflammation.     The  question  as  to  whether  the  injured  eye 
should  be  removed  if  it  still  retains  some  degree  of  vision  ia  of  course 
much  more  dbQicult  and  embarrassing.   In  deciding  upon  this  point,  we 
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miust  be  chiefly  gnided  by  the  nature  and  extent  of  the  injury.  Thus, 
if  it  IB  a  small  indBed  wonnd  of  the  cornea  or  sclerotic,  and  the  iris, 
lens,  and  vitreons  hmnonr  have  escaped  any  severe  injnry,  we  may  by 
careftil  and  jndicions  treatment  avoid  the  danger  of  sympathetic  inflam- 
mation, and  nltimately,  perhaps,  restore  excellent  vision.  But  if  the 
wonnd  is  very  extensive,  and  implicates  the  ciliary  region  and  sclerotic, 
if  the  lens  has  been  lost  or  is  injnred,  a  considerable  amonnt  of  vitreons 
has  escaped,  or  intra-ocnlar  hsBmorrhage  has  occnrred,  and  if,  con- 
sequently, the  injnries  are  so  great  that  bnt  very  little,  if  any  sight 
can  possibly  be  saved,  it  is  much  better  to  remove  the  eye  at  once,  even 
although  some  degree  of  vision  may  still  exist.  Still  more  imperative  is 
such  a  course,  if  these  extensive  injuries  are  due  to  a  foreign  body  which 
has  become  lodged  in  the  eye  and  cannot  be  removed  by  operation,  for 
although  rare  instances  occur  in  which  foreign  bodies  remain  encapsuled 
and  quiescent  within  the  eye,  such  cases,  form,  unfortonately,  the  great 
exception.  I  would  especially  ui^  the  necessity  for  the  operation  if 
the  patient  resides  at  a  distance  from  medical  aid,  so  that  a  careful 
watch  cannot  be  kept  over  the  eye,  and  the  first  symptoms  of  sympa- 
thetic irritation  or  inflammation  be  at  once  detected.  The  question  in 
all  such  cases  is,  whether  it  is  not  better  to  sustain  a  small  loss  than  to 
run  the  risk  of  a  very  great  danger.  I,  however,  fully  feel  and  admit  the 
heavy  responsibility  which  rests  upon  the  surgeon  who  shall  advise  the 
removal  of  an  eye  which  still  possesses  some  sight,  and  when,  as  yet,  no 
symptoms  of  sympathetic  disease  have  appeared.  We  can  in  such  . 
cases  only  carefully  and  conscientiously  weigh  the  diflisrent  bearings  of 
the  case,  and  place  them  clearly  and  forcibly  before  the  patient  and  his 
friends,  and  leave  the  decision  in  their  hands.  I  have  entered  some- 
what at  length  upon  this  part  of  the  subject,  because  I  feel  it  to  be  of 
great  importance  to  all  medical  men,  and  one  upon  which  they  should 
hold  strong  and  decided  views.  Eor  we  never  know  at  what  moment 
we  may  not  be  called  upon  to  decide  a  question  of  this  kind,  and  what 
reproaches  we  may  not  have  to  make  ourselves  if  by  our  procrastination 
and  indecision  the  second  eye  is  lost  from  sympathetic  ophthalmia. 

We  must  now  pass  on  to  the  consideration  of  the  question,  as  to 
whether  we  have  any  power  of  checking  the  prog^ress  of  sympathetic 
infliammatiQn  if  it  has  once  broken  out.  K  the  sight  of  the  injured  eye 
is  lost,  it  should  be  at  onee  removed,  for  even  although  this  proceeding 
may  not  always  stop  the  progress  of  the  sympathetic  disease,  but  only 
perhaps  arrest  it  for  a  time,  it  will  probably  at  least  exert  a  favourable 
influence  upon  its  course,  from  the  removal  of  the  primary  source  of  irrita- 
tion. But  it  will  be  different  if  some  degree  of  sight  still  lingers  in  the 
injured  eye,  more  especially  if  the  sympathetic  inflammation  has  already 
produced  extensive  injxuy,  for  then  it  must  be  borne  in  mind  that  in  some 
similar  oases  the  injured  eye  eventually  proved  of  the  most  use  to  the 
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patient,  lie  having  more  sight  in  it  than  in  the  other.  It  appears  cer- 
tain, firom  the  experience  of  all  anthorities  npon  the  snbject  of 
sympathetic  ophthalmia  (amongst  whom  I  would  especially  enumerate 
Mackenzie,  Bowman,  Gritchett,  Graefe,  Lawson,  Bonders,  Pagenstecher) 
that  any  operative  interference  npon  the  second  eye  during  the  progress 
of  the  sympathetic  inflammation  is  not  only  not  beneficial,  but  even  does 
positive  harm,  in  increasing  the  inflammatory  proliferation  of  the 
exudation  masses  behind  the  iris,  and  thus  hastening  instead  of  arresting 
the  progress  of  the  disease.  Von  Graefe,  however,  mentions  a  case  in 
which  the  performance  of  an  early  iridectomy  exerted  a  beneficial 
influence  upon  the  course  of  the  inflammation.  He  employed  his  narrow 
cataract  knife,  and  made  the  incision  very  peripheral  (just,  in  fact,  as 
for  the  operation  for  cataract),  and  thus  succeeded  in  seizing  and 
excising  a  portion  of  iris.  He,  however,  strongly  advises  that  the 
iridectomy  should  be  made  as  early  as  possible,  as  soon,  in  fact,  as  the 
ominous  character  of  the  disease  manifests  itself.  But,  when  the  disease 
has  become  fully  established,  the  pupil  and  posterior  surfiice  of  the  iris 
being  tied  down  to  the  capsule  of  the  lens  by  firm  masses  of  exudation, 
and  the  tissue  of  the  iris  shows  symptoms  of  disorganization,  no  operation 
should  be  performed.  It  is  then  far  wiser  to  wait  until  the  active  in- 
flammatory symptoms  have  subsided.  Yon  Graefe  thinks  that  we  should 
wait  until  the  tenderness  of  the  ciliary  region  has  diminished,  the  de- 
velopment of  the  large  venous  trunks  in  the  disorganized  iris  become 
arrested  or  retrograded,  the  exudations  in  the  pupil  have  changed  their 
yellow  colour  for  a  more  bluish-grey  tint,  the  intra-ocular  tension 
(which  is  generally  distinctly  diminished)  shows  no  fluctuations,  and, 
finally,  until  at  least  three  or  four  months  have  elapsed  since  the  out- 
break of  the  disease.  In  opposition  to  this,  it  might  be  urged  that  if 
the  disease  is  thus  allowed  to  run  its  course  unchecked,  the  eye  might 
become  so  atrophied,  and  its  Amotions  so  much  impaired  as  to  be  beyond 
all  hope  of  improvement.  But,  in  such  malignant  cases,  any  operative 
interference  only  accelerates  this  result,  and  then,  again,  these  are, 
according  to  Von  Graefe,  quite  exceptional  cases,  for  generally  the 
atrophy  of  the  eyeball  becomes  arrested  at  a  certain  point,  not  reaching 
perhaps  a  high  degree,  and  the  quantitative  perception  of  light  remains 
good.  Under  such  circumstances,  much  advantage  is  gained  by  waiting 
as  long  as  possible  with  the  operation,  because,  as  he  states,  "the 
vascularisation  and  irritability  of  the  exudation-masses  diminish  when 
the  acme  of  the  disease  is  passed,  and  besides,  the  extensive  operative 
interferences  which  will  have  to  be  undertaken  will  be  borne  much 
better;  whilst  at  an  earlier  period  haemorrhagic  efhisions  from  the 
dehcate  and  newly  developed  vessels,  and  the  proliferation  of  the  neo- 
plastic formations  again  destroy  the  result  of  the  operation.  Moreover, 
the  whole  tendency  of  the  diflusion  of  the  traumatic  irritation  ui>on 
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tlie  dioiDidal  tract  diminislieB  with  the  prolonged  existence  of  the 
diseaae ;  and  not  nnfi^qnently  the  tension  of  the  eyeball  becomes  in- 
creased."* 

The  operation  which  should  be  performed  in  such  a  case  is  the 
remoTBl  of  the  lens,  together  with  an  extensive  iridectomy  and  a  dila- 
oeration  of  the  masses  of  exudation.  This  may  be  performed  according 
to  Von  Gbaefe's  method,  described  at  page  193,  or  in  that  practised  by 
Bowman. 

The  mode  of  performing  the  operation  of  excision  of  the  eyeball  is 
described  in  the  chapter  on  ^'  Diseases  of  the  Orbit." 

I  hare  already  stated  that  the  sympathetic  irritation  is  evidently 

propagated  by  the  ciliary  nerves,  and  this  fact  has  led  Yon  Graefe  to 

Boggest  the  division  of  these  nerves  at  the  point  where  the  ciliary  region 

of  the  injured  eye  remains  sensitive  to  the  tonch.     Dr.  Meyer,t  of 

Paris,  has  performed  this  operation  with  marked  success  in  several  cases 

of  sympathetic  neurosis.    After  having  raised  and  incised  the  oonjunc- 

trral  and  Eubconjunctival  tissue  over  the  painful  portion  of  the  ciliary 

region,  just  as  in  the  operation  for  strabismus,  he  introduces  a  squint 

hook  underneath  the  tendon  of  the  nearest  rectus  muscle,  so  that  the 

eye  may  be  well  steadied.     He  then  obliquely  punctures  the  sclerotic 

at  the  painful  point  of  the  ciliary  region  with  Yon  Graefe's  narrow 

cataract  knife,  in  such  a  manner  that  the  wound  lies  parallel  to  the  edge 

of  the  cornea.     The  vitreous  humour  is  at  once  exposed  by  the  indsion. 

The  hook   being  carefully  removed  the  conjunctival  wound  is  to  be 

doaed  by  a  suture,  the  sclerotic  incision  healing  in  the  course  of  a  few 

days. 

•  "  A.  f.  O.,"  xii,  2, 166. 
t  "  AnnalM  d'Oculistique,"  Sept.,  1867,  p.  120. 


Chapter  IV. 

DISEASES    OF   THE   CILIARY   BODY  AND 

SCLEROTIC. 


INFLAMMATION  OF  THE  CILIARY  BODY  (CYCLITIS), 

ETC. 

Thb  congestion  and  hypensmia  of  the  ciliary  body  which  are  met 
with  in  cases  of  iritis  accompanied  by  extensive  posterior  synechie, 
soon  give  rise  to  cycHtis.  the  SflammaLbnt  too  fiW^^^ 
to  the  choroid.  Again,  the  reverse  may  obtain,  the  inflammation  may 
oonmience  in  the  choroid,  and  extend  thence  to  the  ciliary  body,  and 
perhaps  to  the  iris.  Bnt  idiopathic  cyclitis  may  also  be  met  with,  more 
especially  after  injuries  to  the  ciliary  region,  such  as  contusions,  incised 
or  punctured  wotmds,  or  the  lodgement  in  it  of  a  foreign  body.  The 
presence  of  cyclitis  is  in  such  cases  recogpiised  by  the  appearance  of 
very  marked  subconjunctival  injection,  acute,  often  indeed  intense  pain, 
on  pressure  of  the  ciliary  region,  great  ciliary  neuralgia,  and  the  ap- 
pearance of  hypopyon.  We  may  distinguish  two  principal  forms  of 
cyclitis,  the  serous  and  the  punderU, 

Serous  cyclitis  often  supervenes  in  the  course  of  serous  iritis,  more 
especially  if  the  latter  is  severe  in  character,  and  has  been  negligently 
or  injudiciously  treated  with  astringent  or  caustic  coUyria.  The  co- 
existence of  serous  cyclitis  must  be  suspected,  if  together  with  the  symp- 
toms of  serous  iritis,  there  is  marked  pain  upon  pressure  of  the  ciliary 
region.  This  tenderness  is  very  frequently  situated  at  the  upper  or 
inner  portion  of  the  ciliary  region.  Also,  if  the  tension  of  the  eyeball 
is  increased,  accompanied  by  dilatation  of  the  pupil  and  shallowness 
of  the  anterior  chamber ;  and  if  the  vitreous  becomes  di£^ely  clouded, 
having  also  large  fixed  or  floating  opacities  suspended  in  it.  The  veins 
of  the  iris  are  likewise  often  dilated  and  tortuous.  There  is  at  the 
same  time  marked  and  rapid  deterioration  of  the  sight,  which  is  in  part 
dependant  upon  the  opacity  of  the  vitreous  humour,  and  in  part  upon 
the  increase  of  the  eye  tension,  which  causes  compression  of  the  retina. 
The  accommodation  and  field  of  vision  are  also  more  or  less  unpaired. 
The  supervention  of  cyclitis  in  cases  of  serous  iritis  is  always  to  be 
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'With  apprehensioii,  and  the  state  of  the  sight,  of  the  field  of 
id  of  the  tension  of  the  eye,  should  be  watched  with  great 
anzietjr,  for  if  the  symptoms  do  not  yield  to  the  usual  remedies,  bat 
rath^  increase  in  severity,  no  time  should  be  lost  in  performing  iridec- 
Uaaj,    StOl  graver  is  the  danger  va  purulent  oycUHs,  which  is  characterised 
by  tlie  following  symptoms : — There  is  very  marked  snboonjnnctiyal 
injection,  together  with  great  cihary  neuralgia,  photophobia,  and  lachry- 
mation.      The  colour  of  the  iris  is  somewhat  changed,  and  if  there  is 
considerable  iritis  it  may  be  greatly  altered.     The  veins  of  the  iris  are 
ctilattod.     This,  indeed,  is  a  very  pathognomonic  symptom  of  cycHtis,  and 
it  is  due  to  the  following  cause : — On  account  of  the  inflammatory  changes 
in  tbe  ciliary  body  the  venous  efflux  from  the  iris  is  more  or  less  im- 
peded, and  the  blood  does  not  readily  flow  off  from  the  veinlets  of  the 
iria,  ^wbicli,  therefore,  become  dilated  and  engorged.     The  region  of  the 
eiEary  body  is  very  tender  to  the  touch,  sometimes  the  pain  thus  pro- 
duced is  ao  exquisitely  acute  that  the  patient  shrinks  back  with  appro* 
hension.     Pus  makes  its  appearance  in  the  anterior  chamber,  and  sinks 
down  to  the  bottom  in  the  form  of  a  more  or  less  extensive  hypopyon.    It 
should  be  remembered  that  an  hypopyon  may  be  due  to  a  purulent  exu- 
dation from  the  ciliary  body ;  for  at  the  rim  of  the  anterior  chamber  the 
^liaary  body  is  only  separated  from  the  latter  by  the  delicate  division  of 
the  membrane  of  Descemet,  through  which  pus  may  easily  exude  into 
the  anterior  chamber,  and  then  become  precipitated  in  the  form  of 
hypopyon.     If  we  can,  therefore,  exclude  the  origin  of  the  latter  from 
the  cornea  and  iris,  we  may  be  certain,  even  apart  frt)m  other  symptoms, 
that  it  is  due  to  cyclitis.      The  edge  of  the  pupil  is  often  adherent,  its 
area  Uocked  up  with  a  dense  plug  of  lymph,  and  a  purulent  exudation 
is  bat  too  fi;equently  poured  out  behind  the  iris,  and  also  perhaps  into 
the  vitreous  humour. 

Purulent  cyclitis  is  very  apt  to  occur  after  injuries  to  the  ciliary 
body,  operations  for  cataract,  and  as  sympathetic  ophthahnia,  indeed  it 
is,  as  we  have  seen,  the  form  under  which  the  latter  most  fr*equently 
makes  its  appearance. 

At  the  commencement,  the  constant  application  of  hot  poppy  fomen- 
tatioiiB  frequently  afford  very  marked  relief  to  the  severe  ciliary  neu- 
ralgia, and  sensitiveness  of  the  ciliary  region.  If  this  is  not  the  case, 
and  if  there  is  great  hyperssmia  and  congestion  of  the  subconjunctival 
vessels,  as  also  of  those  of  the  iris,  leeches  should  be  applied,  and  when 
they  have  drawn  very  freely,  a  strong  solution  of  atropine  should  be 
employed,  in  order  to  produce  dilatation  of  the  pupil  as  soon  as  possible. 
If  there  is  much  nocturnal  pain,  or  the  patient  is  restless,  a  subcntane- 
008  injection  of  morphia  is  indicated.  When  a  considerable  exudation 
of  lym|^  occurs  into  the  anterior  chamber,  or  into  the  vitreous  humour, 
salivation  should  be  induced  as  rapidly  as  possible  by  the  inunction  of 
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the  mercurial  ointment.  It  must  be  confessed,  however,  that  we  are 
often  quite  unable  to  stay  the  progress  of  the  disease,  and  prevent  the 
loss  of  the  eye  from  suppurative  irido-cyclitis,  terminating  in  atrophy 
of  the  globe. 

An  extensive  iridectomy,  if  performed  at  an  early  stage  of  the  disease, 
often  exerts  a  very  beneficial  influence  upon  the  course  of  the  latter.  At 
a  later  period  it  is  but  too  frequently  followed  by  a  recurrence  of  severe 
inflammation,  with  a  fresh  exudation  of  pus,  which  completely  blocks 
up  the  artificial  pupil. 

Injuries  vmpIicaHng  the  eUiary  region  are  not  only  dangerous  on 
account  of  the  inflammatory  complications  to  which  they  may  give  rise 
in  the  injured  eye,  but  also  on  account  of  the  risk  of  sympathetic 
ophthalmia,  which  they  are  very  prone  to  excite.  Simple  incised  wounds 
of  the  sclerotic  at  or  near  the  edge  of  the  cornea,  if  they  are  not  exten- 
sive in  size,  and  have  not  penetrated  too  deeply,  and  thus  caused  severe 
injury  to  the  ciliary  body,  lens,  etc.,  will  oft;en  rapidly  unite,  on  the 
insertion  of  a  fine  suture.  Such  wounds  may  be  produced  by  frag- 
ments of  glass  or  steel,  or  by  a  clean  cut  from  a  small  sharp  instrument. 
In  the  former  case,  a  careful  examination  should  always  be  made  as  to 
the  presence  of  the  foreign  body,  which  may  either  have  fallen  out  after 
having  wounded  the  sclerotic,  have  entered  the  eyeball,  or  be  lying  in 
the  lips  of  the  wound,  whence  it  may  be  readily  extracted.  A  bead  of 
vitreous  is  seen  protruding  between  the  lips  of  the  little  wound,  and  this 
constant  oozing  greatly  diminishes  the  intra-ocular  tension,  the  eye  being 
generally  extremely  soft.  But  whilst  the  tension  in  the  vitreous  humour 
is  much  diminished,  that  in  the  anterior  chamber  may  be  augmented, 
the  iris  being  cupped  backwards,  and  the  depth  of  the  anterior  chamber 
much  increased,  and  being  occupied  by  yellowish  serum.  This  causes  a 
peculiar  and  markedly  greenish  discoloration  of  the  iris,  more  especially 
if  the  latter  is  normally  of  a  blue  or  bluish-grey  tint.  In  such  cases, 
by  far  the  best  treatment  consists  in  bringing  the  lips  of  the  little 
scleral  wound  together  with  a  fine  suture.  This  is  best  and  most  safely 
done  by  attaching  a  curved  needle  to  each  end  of  a  very  fine  silk  thread, 
and  passing  one  needle  through  the  one  edge  of  the  wound  from  withdn 
outwardsy  and  the  other  needle  through  the  opposite  edge  also  from 
within  outwards.  In  this  way  we  shall  avoid  all  danger  of  injuring 
the  ciliary  body  or  lens  from  a  sudden  jerk  of  the  point  of  the  needle 
deeply  into  the  eye.  The  suture  generally  produces  little  or  no  irrita- 
tion, and  may  be  left  for  eight  or  ten  days,  until  the  wound  is  firmly 
united.  As  soon  as  the  oozing  of  the  vitreous  is  arrested  the  intra- 
ocular tension  increases,  and  in  the  course  of  a  day  or  two  it  generally 
reaches  the  normal  standard.  If  the  depth  of  the  anterior  chamber  is 
much  increased  by  the  accumulation  of  serum,  an  iridectomy  should 
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be  made   to  re-establish  the  commimication  between  the  anterior  and 
posterior  chambers. 

A  description  of  the  tumotMrs  met  with  in  the  ciliary  region  will  be 
fonnd  in  the  article  npon  "  Tnmonrs  of  the  Choroid." 


DISEASES  OF  THE  SCLEROTIC. 

1.— EPISCLERITIS. 

Though  not  a  dangerous  affection,  episcleritis  often  proves  extremely 
troablesome  on  account  of  the  protracted  apd  obstinate  conrse  which  it 
rmuiy  and  also  on  account  of  the  tendency  to  freqnent  recurrence  which 
it  dften  manifests.  It  is  distingniBhed  by  the  appearance  of  a  small 
doakj-red,  or  reddish-yellow  elevation  on  the  sclerotic,  in  close  proximity 
to  the  insertion  of  one  of  the  recti  muscles,  and  at  a  short  distance 
from  the  edge  of  the  cornea.  It  occurs  most  frequently  at  the  tem- 
poral portion  of  the  sclerotic,  near  the  insertion  of  the  external  rectus 
muscle.  The  appearance  of  the  httle  nodule  is  generally  preceded  and 
accompanied  by  more  or  less  conjunctival  and  subconjunctival  redness, 
more  especially  of  that  segment  of  the  eyeball  upon  which  the  elevation 
is  situated,  to  which,  indeed,  the  vascularity  is  often  confined.  The 
subconjunctival  tissue  is  at  this  point  markedly  thickened  and  swollen, 
and  of  a  peculiar  rusty,  dark,  purplish  hue,  its  blood-vessels  (as  well, 
perhaps,  as  those  of  the  conjunctiva)  being  here  somewhat  dilated, 
tortuous,  and  of  a  dusky  tint.  Frequently  the  conjunctiva  is  hardly 
at  all  affected,  the  vascularity  and  swelling  beiug  confined  to  the  sub- 
oonjnnctival  tissue  and  the  superficial  layers  of  the  sclerotic.  There  is 
sometimes  considerable  photophobia,  lachrymation,  and  a  certain  degree 
of  ciliary  neuralgia,  but  in  many  cases  these  symptoms  are  almost  entirely 
absent,  and  the  patient  experiences  only  sHght  discomfort,  or  a  feeling 
of  dull,  heavy  pain  in  and  around  the  eye.  The  affected  point  of  the 
sderotic  may  also  be  more  or  less  sensitive  to  the  touch.  At  the  outset, 
the  affection  might  be  mistaken  for  phlyctenular  or  pustular  ophthalmia, 
but  the  little  nodule  soon  increases  in  size,  and  assumes  a  dusky,  reddish- 
brown  appearance,  having  a  broad  base,  and  showing  no  tendency  to 
ulcerate  or  suppurate.  Gradually  it  becomes  more  pale,  diminishes  in 
size,  and  slowly  disappears,  after  it  has  existed  perhaps  for  many  months. 
Or  it  may  recur  again  and  again,  either  at  the  same  spot,  or  at  some 
other  point  of  the  eyeball,  so  that  the  disease  may  travel  round  the 
oomea  &om  point  to  point. 

The  disease  is  not  only  very  protracted  and  obstinate  in  its  course, 
bat  also  very  little  influenced  either  by  general  or  local  treatment.     It 
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occurs  most  frequently  in  females  of  an  adult  age,  and  does  not  appear 
to  be  due  to  any  appreciable  cause,  except  that  it  is  perhaps  more 
ofben  met  with  in  persons  of  a  rheumatic  tendency  than  in  others. 
The  cornea  sometimes  becomes  implicated,  more  especially  the  part 
nearest  the  elevation,  the  superficial  portions  of  the  cornea  becoming 
cloudy,  and  this  opacity  assuming  somewhat  the  appearance  of  a  partial 
arcus  senilis.  If  there  is  much  ciliary  irritation  and  pain,  atropine 
drops  should  be  employed,  and  warm  poppy  fomentations  be  applied  to 
the  eye.  The  insufflation  of  calomel  or  the  use  of  the  red-precipitate 
ointment  have  proved  of  little  benefit  in  my  hands ;  indeed,  I  think 
them  contra-indicated  if  there  is  any  ciliary  irritation,  still  more  so  is 
this  the  case  with  caustic  collyria.  I  have,  however,  in  some  cases  found 
marked  and  striking  benefit  from  the  use  of  a  collyrium  of  chloride  of 
zinc.  I  employ  at  first  a  very  weak  solution  (gr.  i  to  ^'  of  water),  and 
if  this  is  well  borne  and  does  not  augment  the  redness  or  produce  much 
irritation,  I  increase  the  strength  to  gr.  i — ^ii  to  ^.  The  patient  should 
be  placed  upon  a  generous  diet,  and  tonics  should  be  fr*eely  ad- 
ministered. 


2.— ANTERIOR  SCLEROTIC  STAPHYLOMA. 

Staphylomatous  bulging  of  the  sclerotic  may  be  chiefly  or  entirely 
confined  to  one  part  of  the  anterior  portion  of  the  sclerotic,  or  it  may 
involve,  more  or  less,  the  whole  of  the  eyeball. 

The  partial  anterior  staphyloma  is  generally  situated  near  the  ciliary 
region,  or  fnrther  back  near  the  equator  of  the  eye.  It  may  occur  at 
any  point  from  the  edge  of  the  cornea  to  the  equatorial  region  of  the 
eyeball,  and  frequently  shows  itself  between  the  insertion  of  two  of  the 
recti  muscles,  as  there  is  less  resistance  offered  at  such  a  point  to  the 
protrusion  of  the  sclerotic. 

In  the  great  majority  of  cases  staphyloma  of  the  sclerotic  is  due 
to  irido-choroiditis,  accompanied  by  an  increase  in  the  intra-ocular 
tension,  which  leads  to  distension  and  bulging  of  the  sclerotic  at  one  or 
more  points,  the  resistance  of  the  sclerotic  having  moreover  been  per- 
haps also  weakened  by  an  inflammatory  thinning  of  its  structure.  The 
prominence  of  the  inflammatory  symptoms  varies  very  greatly  according 
to  the  rapidity  and  acuteness  vrith  which  the  staphyloma  is  formed.  If 
the  course  of  the  disease  is  very  acute,  we  find  that  there  are  marked 
symptoms  of  irido-choroiditis.  There  is  conjunctival  and  subconjunc- 
tival injection,  accompanied  perhaps  by  a  certain  degree  of  chemosis, 
more  especially  over  and  around  that  part  of  the  sclerotic  which  is 
beginning  to  bulge.  The  ciliary  neuralgia  is  ofleu  very  severe,  and  the 
XJiliary  region  acutely  sensitive  to  the  touch.     The  edge  of  the  cornea 
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may  be  somewhafc  opaque,  the  aqneous  bnmonr  hazy,  the  iris  diBOoloured 
and  inflamed,  and  its  pnpillaiy  edge  tied  down  hj  exndations  of  lymph. 
IT  the  pnpil  is  suflGicientlj  clear  to  admit  of  an  ophthalmoscopic 
btion,  the  vitreons  hnmonr  is  often  found  difiuselj  clouded,  with 
dark  Bhreds   floating  about  in  it.     The  tension  of  the  eje  is 
generaUj  considerably  increased,    and    the   sight  and  field  of  vision 
greatly  impaired.     The  increase  in  the  eye-tension  is  not,  however, 
absolutely  necessary  to  the  production  of  a  staphyloma.    For  on  account 
of  an  inflammatory  thinning  of  a  certain  portion  of  the  sclerotic,  the 
latter  may  not  be  sufficiently  firm  and  strong  at  this  point  to  resist  the 
presence  of  even  a  normal  degree  of  intra-ocular  tension,  and  conse- 
quently yields  before  it.     In  such  a  case  there  would  of  course  be  no 
aniptnentaiion  of  the  eye-tension,  no  hardness  of  the  globe.     Such  cases 
are,  However,  rare  in  comparison  to  the  others,  in  which  the  increase  of 
the  tension  is  the  chief  cause  of  the  protrusion.     Besides  the  severe 
pain,  th«  patient  often  complains  of  bright  flashes  of  light  (photopsies). 
Soon  there  is  noticed  at  one  point  of  the  sclerotic  a  slight  prominence 
or  bulging,  the  outline  of  which  may  be  circumscribed  and  clearly 
defined,  or  be  irregular  and  pass  gradually  and  insensibly  over  into  the 
healthy  sclerotic.     As  the  bulge  increases,  the  sclerotic  becomes  more 
and  more  thinned  (partly  perhaps  from  inflammation  and  partly  from 
distension)  and  discoloured,  assuming  at  this  point  a  dusky,  dirty, 
Unish-grey  hue,  which  is  due  to  the  shining  through  of  the  choroid. 
Thus  the  staphyloma  may  attain  a  considerable  size  even  in  the  course  of 
a  few  weeks.    Together  with  the  increase  in  the  size  of  the  staphyloma, 
the  proximate  portion  of  the  ciliary  region  and  even  of  the  cornea  may 
become  involved  in  it,  and  be  considerably  changed  in  curvature,  the 
corresponding  plane  of  the  iris  and  the  zonula  of  Zinn  being  stretched, 
and  the  attachment  of  the  lens  consequently  relaxed  and  loosened. 

As  a  rule,  however,  the  progress  of  the  staphyloma  is  very  slow  and 
gradual.  After  a  more  or  less  acute  and  severe  inflammation  of  the 
iris  and  choroid  has  existed  for  some  length  of  time,  and  its  progress 
has  been  perhaps  apparently  arrested,  it  is  noticed  that  the  curvature 
of  one  portion  of  the  sclerotic  is  somewhat  altered  and  more  prominent, 
and  its  sur&ce  traversed  by  dark,  dilated  vessels.  Gradually  and 
■lowly  the  protrusion  increases,  the  sclerotic  becomes  more  thinned, 
and  exchanges  its  bright  lustrous  white  colour  for  a  dusky  bluish  tint. 
Sometimes  the  staphylomatous  bulging  is  traversed  by  tendinous 
glistening  trabeculsB,  forming  a  kind  of  fi*amework,  through  the  inter- 
stices of  which  the  darker  portions  bulge  out,  giving  to  the  whole  a 
faint  likeness  to  a  mulberry.  The  staphyloma  may  now  remain  sta- 
tionary for  a  time,  and  the  inflammatory  symptoms  disappear.  Then 
an  inflammatoiy  exacerbation  supervenes,  the  eye  becomes  painful, 
irritable,  flushed,   and  an  increase  in  the  size  of  the  staphyloma  is 
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noticed.  Bat  these  symptoms  again  disappear,  and  the  progress  of  the 
disease  is  temporarily  arrested.  Such  exacerbations  may  be  of  fre- 
quent occurrence,  and  lead,  finally,  to  a  considerable  and  yery  pro- 
minent staphyloma.  Sometimes  the  staphylomatous  bulgings  are  not 
chiefly  confined  to  one  portion  of  the  sclerotic,  but  occupy  the  whole  of 
the  ciliary  region  around  the  cornea^  and  then  the  disease  is  termed 
"  annular  staphyloma." 

The  distension  and  bulging  is  not  limited  to  the  sclerotic,  but 
extends  to  the  choroid,  which  is  generally  adherent  to  the  former,  and 
consequently  stretched  and  bulged  with  it,  undergoing  in  time  perhaps 
almost  complete  atrophy.  The  retina  may  either  be  adherent  to  the 
choroid,  and  therefore  also  stretched  and  altered  in  structure,  or  it  may 
be  separated  from  it  at  this  point,  and  pass  straight  across  the  base  of 
the  staphylomatous  bulge,  the  cavity  of  the  latter  being  occupied  by  a 
serous  fluid.  The  vitreous  humour  is  also  more  or  less  clouded  and 
fluid.  Sometimes  it  is  however  quite  transparent,  and  we  can  then 
distinctly  see  (if  the  other  refractive  media  are  clear)  the  details  of  the 
fundus,  and  perhaps  detect  a  deep  excavation  of  the  optic  nerve. 
Generally,  however,  we  are  unable  to  see  the  fundus  on  account  of 
exudations  in  the  pupil,  or  the  opacity  of  the  lens  and  vitreous  humour. 

In  complete  sclerotic  staphyloma  the  anterior  portion  of  the  sclerotic 
and  the  cornea  are  greatly  altered  in  curvature,  being  either  distended 
into  a  conical,  or  sub-ovoid  shape.  The  iris  and  zonula  of  Zinn  are  also 
much  distended.  The  plane  of  the  iris  is  g^reatly  increased  in  size  and 
discoloured,  being  of  a  dirty  slate  tint,  which  is  partly  owing  to 
inflammatory  chancres,  and  partly  to  the  stretchincr  and  atrophy  of  its 
fibriU».  It  iB,  moL;er,  ofL  Lmulons  on  accoL  of  the  pitial  or 
complete  dislocation  of  the  lens,  or  on  account  of  the  latter  being 
separated  from  its  posterior  surface  by  a  considerable  amount  of  fluid. 
From  the  distension  and  stretching  of  the  zonula  of  Zinn,  the  attach- 
ments of  the  lens  are  relaxed  and  weakened,  and  the  latter  may  be 
partially  or  completely  dislocated  into  the  vitreous  humour.  The 
depth  and  size  of  the  anterior  chamber  are  often  greatly  increased. 
Indeed  the  whole  eye  is  much  enlarged,  and  on  this  account  as  well 
as  the  protrusion  of  the  eye  &om  the  orbit,  this  condition  is  often 
termed  '*  buphthalmos."  The  sclerotic  is  traversed  by  dilated  tortuous 
vessels,  and  is  of  a  dusky,  dark-blue  tint,  which  is  either  difluse  and 
uniform  in  character,  or  chiefly  confined  to  certain  points,  giving  to  the 
whole  a  dark,  patchy  appearanciB.  The  pupil  is  often  occupied  by 
lymph,  the  capsule  of  the  lens  opaque,  and  covered  by  masses  of 
exudation,  the  lens  itself  being  also  frequently  cataractous.  If  the 
staphyloma  has  formed  after  an  extensive  perforation  of  the  cornea, 
there  will  be  no  anterior  chamber,  the  iris  and  capsule  of  the  lens  are 
intimately  connected  with  and  adherent  to  the  corneal  cicatrix,  the  lens 
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is  catcuncions,  perhaps  sluiYelled  and   chalky,  or  altogether  absent, 
httTixi^  escaped  through  the  corneal  perforation. 

Both  the  partial  and  complete  staphyloma  may  after  a  time  become 
arrested,  the  inflammatory  exacerbations  become  less  and  less  frequent, 
snd  finally  cease.  In  other  cases,  severe  sappurative  irido-choroiditis 
snperrenes,  and  gradually  leads  to  atrophy  of  the  eye.  Or  again,  the 
bulging  portion  in  a  partial  staphyloma  may  give  way,  either  spon- 
taneously or  in  consequence  of  a  blow  upon  the  eye,  or  a  sudden  and 
scTJence  strain  or  exertion.  A  great  portion  of  the  contents  of  the  eyeball 
escapes,  this  being  often  accompanied  by  profuse  intra-ocular  hsemorr- 
liage;  severe  inflammation  supervenes,  and  the  globe  shrinks  and 
atrophies. 

With  regard  to  the  treatment,  I  need  only  say  that  at  the  very 
outset  of  the  disease,  when  the  symptoms  are  only  those  of  irido-choroi- 
ditis the  usual  remedies — atropine,  leeches,  paracentesis,  etc. — should  be 
employed,  but  when  the  tension  of  the  eye  is  markedly  increased,  and  if 
the  sclerotic  shows  at  one  point  a  tendency  to  bulge,  these  remedies  no 
longer  suffice,  and  a  large  iridectomy  should  be  made  at  once.  If  this 
should  not  check  the  inflammation  and  the  bulging  of  the  sclerotic, 
repeated  paracentesis  may  be  tried,  or  a  second  iridectomy  may  be  made 
opposite  to  the  first,  so  as  to  divide  the  iris  into  two  separate  halves. 
But  if  the  staphyloma  is  considerable  and  has  existed  for  some  time,  the 
iridectomy  no  longer  suffices  to  cause  it  to  shrink,  and  we  may  then 
have  to  abscise  it.  This  should  be  done  with  a  cataract  knife,  as  in  the 
case  of  staphyloma  of  the  cornea  (page  136).  After  the  operation 
a  firm  compress  bandage  is  to  be  applied.  In  cases  of  partial  staphy- 
knna,  more  especially  if  the  base  is  small,  I  should  prefer  Borelli's 
operation  (page  140)  to  abscission.  In  those  cases  in  which  the  sight 
is  greatly  and  hopelessly  lost,  and  the  eye  is  a  source  of  constant  irrita- 
tion  and  discomfort,  abscission  by  Oritohett's  method  should  be  per- 
formed. But  if  the  disease  reaches  far  back,  or  involves  the  whole 
eyebaD,  it  will  be  much  wiser  to  excise  the  eye,  for  by  abscising  the 
anterior  part,  a  portion  of  the  diseased  structures  will  be  left  behind, 
and  the  stump  be  prone  to  inflammatory  complications,  and  thus  prevent 
perhaps  the  possibility  of  wearing  an  artificial  eye  with  comfort,  and 
even  endanger  the  safety  of  the  other  eye. 


3.— WOUNDS  AND  INJURIES  OF  THE  SCLEROTIC. 

Incised  wounds  of  the  sclerotic  chiefly  prove  dangerous  in  so  far 
that  if  they  are  extensive,  a  considerable  portion  of  the  contents  of  the 
eyeball  escapes,  which  is  perhaps  followed  by  profuse  intra-ocular 
lusmorrhage,  suppurative  choroiditis,  and  finally  atrophy  of  the  eyeball. 
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Or  again,  if  the  wound  is  smaller,  its  cicatrization  may,  by  involving  a 
portion  of  the  retina,  lead  to  a  detachment  of  the  latter,  which,  though 
limited  at  first,  may  gradually  extend  and  threaten  the  safety  of  the  eye. 
Again,  the  instrument  producing  the  injury  may  wound  the  lens  and 
cause  traumatic  cataract^  accompanied  perhaps  by  severe  inflammatory 
complications  leading  to  the  destruction  of  the  sight.  Still  gpreater  is 
the  danger  if  the  point  of  the  instrument  is  broken  off  and  lodged  in  the 
interior  of  the  eye,  the  same  being  the  case  if  foreign  bodies  have  per- 
forated the  sclerotic  and  entered  the  globe.  If  the  wound  is  situated  at 
the  anterior  portion  of  the  sclerotic  near  the  cornea,  the  iris  generally 
protrudes,  and  the  lens  may  be  dislocated  under  the  conjunctiva ;  this 
is  especially  the  case  after  severe  blows  from  blunt  instruments,  pro- 
ducing a  rupture  of  the  sclerotic.  Indeed,  ruptures  of  the  sclerotic  are 
generally  &r  more  dangerous  than  incised  wounds,  on  account  of  the 
great  force  of  the  blow  which  was  necessary  to  cause  the  sclerotic  to 
give  way.  If  the  incised  wound  is  not  considerable  in  size,  its  edges 
should  be  carefully  brought  together  by  a  fine  suture  or  two.  Any 
portion  of  protruding  iris  or  vitreous  humour  being  abscised,  cold  com- 
presses should  then  be  applied  to  allay  the  inflammatory  reaction.  In 
small  punctured  wounds  a  little  bead  of  vitreous  may  protrude  through 
the  little  aperture,  and  if  the  application  of  a  firm  compress  does  not 
accelerate  union,  the  object  may  be  obtained  by  lightly  touching  the 
wound  with  a  crayon  of  nitrate  of  silver  and  potash  every  second  or 
third  day.  When  the  wound  is  very  extensive  and  a  large  portion  of 
the  contents  of  the  globe  has  escaped,  and  there  is  no  hope  of  restoring 
any  sight,  it  is  better  to  excise  the  eyeball  at  once,  more  especially  if  it 
is  to  the  patient  a  matter  of  great  moment  (as  amongst  the  poorer 
classes)  to  be  cured  as  soon  as  possible,  and  to  be  free  from  further 
inflammatory  attacks. 

A  portion  of  the  sclerotic  may  slough  after  injuries  from  bums,  hot 
metal,  etc.  The  injured  part  becomes  covered  with  a  whitish  grey 
eschar,  which  is  thrown  off  together  with  portions  of  the  sclerotic,  until 
the  vitreous  humour  becomes  visible.  The  injury  may  be  accompanied 
by  inflammation  of  the  cornea  and  iris,  and  opacity  of  the  lens. 


Chapter  V. 


DISEASES   OF  THE  CRYSTALLINE  LENS. 


1.— CATARACT. 


Bt  the  general  term  ''cataract"  is  understood  an  opacity  situated 
in  the  cryBtalliae  lens :  to  such  only  should  it  be  applied.  When  the 
opAcaty  is  in  the  o^snle,  it  is  termed  ''  capsular  cataract ;"  whereas, 
when  both  the  capsule  and  lens  are  involved,  it  is  designated  "  capsulo- 
leaticular  cataract."  The  "  spurious  cataract  "  of  old  authors,  which 
was  the  name  given  to  deposits  of  lymph  in  the  pupil,  should  be 
altogether  abolished. 

It  most  be  frankly  admitted  that  the  etiology  of  cataract  is  still 
Bhrooded  in  much  obscurity  and  doubt.     It  appears  most  probable  that 
the  principal  causes  of  the  loss  of  transparency  of  the  lens  are  to  be 
sought  in  an  impairment  of  its  nutrition,  and  in  inflammatory  changes 
within  the  lens  itself.  The  defect  in  the  nutrition  may  be  due  to  certain 
altenitions  in  the  condition  of  the  blood,  to  senile  involution,  or  to 
inflammatory  lesions  of  the  neighbouring  tunics  (e.^.,  irido-choroiditis, 
sderotioo-choToiditis  posterior,  retinitis  pigmentosa,  etc.).     Cataract  is 
not  nn&eqnently  met  with  in  those  conditions  of  the  blood  in  which  its 
watery  oonstitaents  are  very  deficient,  so  that  it  assumes  great  density 
(as,  for  instance,  in  diabetes).     This  gives  rise  to  an  exosmosis  of  the 
watery  constituents  of  the  lens,  a  loss  of  transparency  in  its  fibres,  and 
a  deposit  of  calcareous  and  other  salts.     In  diabetes,  the  cataract  does 
not  generally  appear  until  a  late  stage  of  the  disease,  when  the  patient 
is  greatly  emaciated  and  enfeebled,  and  his  health  much  broken.  I  have, 
however,  met  with  some  cases  in  which  the  opacity  of  the  lens  appeared 
whilst  the  general  health  was  still  good.     The  diabetic  cataract  is 
generally  met  with  about  or  before  middle  age,  and  does  not  present 
any  peculiar  or  characteristic  symptoms.     It   generally  affects   both 
eyes,. and  is  mostly  of  a  softish  consistence,  and  rapid  in  its  forma- 
tion.    In  elderly  persons,  however,  it  will  be  more  firm,  and  contain 
a  more  <h*  less   large  hard  nucleus.     The   perception  of  light,   and 
the  condition  of  the  field  of  vision  should  always  be  very  carefully 
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examined  iu  Bnch  cases,  as  affections  of  the  retina  and  optic  nerve  not 
nnfirequently  occnr  in  the  conrse  of  diabetes,  and  may,  therefore, 
co-exist  with  the  cataract,  and  thns  render  the  prognosis  of  the  opera- 
tion nnfavonrable.  Another  fact  which  shonld  be  remembered  in 
operating  for  diabetic  cataract  is,  that  the  iris  is  often  very  susceptible 
of  irritation,  so  that  iritis  is  exceptionally  easily  to  set  np.  The  ambly- 
opia which  is  sometimes  met  with  in  persons  affected  with  diabetes 
may,  however,  be  simply  due  to  paralysis  of  the  accommodation. 

The  presence  of  secale  comutnm  in  the  system  may  produce 
cataract.  Thns,  Dr.  Ignaz  Meyer*  has  shown  that  the  consumption  of 
bread  containing  ergot  of  rye  may  give  rise  to  it.  The  ergotism  has 
lasted  in  some  of  these  cases  for  two  or  three  months,  the  principal 
symptom  being  the  fits.  The  development  of  the  cataract  was  very 
slow,  and  always  occurred  in  both  eyes.  The  mode  in  which  the  ergo- 
tism gives  rise  to  cataract  is  still  very  uncertain,  but  it  is  probably  due 
to  some  impairment  of  the  nutrition  of  the  lens.  Wecker  thinks  that 
this  mal-nutrition  may,  perhaps,  be  owing  to  a  diminution  in  the  blood 
supply  to  the  anterior  portion  of  the  uveal  tract,  on  account  of  the  pro- 
longed spasmodic  contraction  of  the  ciliary  muscle. 

Cataract  is,  as  a  rule,  a  disease  of  old  age,  and  the  loss  of  trans- 
parency of  the  lens  is  probably  chiefly  due  to  its  deficient  nutrition, 
dependent  upon  an  inefficient  blood  supply,  and  consequent  diminution 
of  the  watery  constituents  of  the  crystalline.  We  must  not,  however, 
mistake  for  this  condition,  the  small  punctated  opacities  which  are  due 
to  senile  fatty  degeneration  of  the  fibrillae  of  the  lens,  and  which  some- 
times appear  in  old  persons  in  the  form  of  a  fringe  of  small,  yellowish, 
grey  dots,  situated  quite  at  the  periphery  of  the  lens,  where  they  may 
remain  stationary  for  a  very  long  penod. 

Inflammations  of  the  inner  tunics  of  the  eye,  more  especially  of  the 
iris,  choroid,  and  vitreous  humour,  may  give  rise  to  cataract,  not  only 
by  an  impairment  of  the  nutrition  of  the  lens,  but  also  by  the  inflamma- 
tory changes  implicating  the  intra-capsular  cells,  and  even  the  lens 
itself.  Again,  the  cataract  may  be  due  to  the  presence  of  extensive 
deposits  of  lymph  upon  the  capsule,  which  prevent  the  osmotic  inter- 
change of  material  between  the  lens  and  aqueous  humour.  If  these 
exudations  cover  the  greater  portion  of  the  anterior  capsule,  the  opacity 
of  the  lens  generally  soon  becomes  complete,  whereas,  if  the  exudation 
is  confined  to  the  area  of  the  pupil,  the  cataract  is  often  only  partial. 
In  the  former  case,  the  watery  constituents  of  the  lens  soon  become 
absorbed,  the  lens  becomes  diminished  in  size  and  shrivelled  up,  and 
may  in  time  become  almost  entirely  absorbed,  there  being  only  an 
opaque,  white,  chalky  disc  left  behind. 

Cataract  is  very  frequently  due  to  some  injury  to  the  lens,  but  this 

•  "  A.  f.  O.,"  viii,  2, 120. 
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form  will  be  oonfiidered  more  at  length  under  the  head  of  "  tranmatio 
cataract." 

Considerable  difficnltj  is  experienced  in  attempting  to  classify  the 
principal  forms  of  cataract  in  such  a  manner  that  their  distinctiye 
features  shall  be  easily  recognised  and  remembered.  Not  only  are  the 
minor  varieties  numerous,  but  some  of  them  do  not  present  any  marked 
characteristics,  so  that  their  description  often  proves  somewhat  confusing 
and  unintelligible  to  the  novice. 

I  think  it  most  practical  to  divide  lenticular  cataracts  into  two  prin- 
cipal classes : — 1.  The  cortical,  or  soft  cataract ;  2.  The  nuclear,  or 
hard  cataract.  The  former  is  the  most  frequent  kind  of  congenital 
cataract,  and  is  met  with  in  various  forms  up  to  the  age  of  30  or  35, 
and  is  chiefly  characterised  by  the  fact,  that  although  the  whole  lens 
may  be  involved  in  the  process,  there  is  no  hard  nucleus.  The  nuclear 
cataract  occurs  generally  after  the  age  of  35  or  40,  and  is  distinguished 
by  the  presence  of  a  more  or  less  large,  yellow,  hard  nucleus.  I  am 
well  aware  that  so  general  a  division  is  open  to  the  objection  that  excep- 
tional cases  are  not  unfrequently  met  with,  so  that  all  varieties  cannot 
be  embraced  within  it.  Yet  in  a  practical  point  of  view  I  believe  it  to 
be  the  best,  as  it  enables  us  to  lay  down  broad  rules  as  to  the  modes  of 
operation  to  be  selected.  For  instance,  the  cortical  cataract  may  be 
operated  upon  by  division  with  the  needle,  by  suction,  or  by  linear 
extraction ;  whereas  the  nuclear  cataract,  on  account  of  the  presence  of 
a  hard  nucleus,  demands  extraction  either  through  a  corneal  or  scleral 
flap,  or  by  the  assistance  of  some  form  of  traction  instrument. 

But  there  is  one  form  of  soft  cataract  which  requires  a  special  descrip- 
tion, as,  on  account  of  its  peculiar  structure,  it  may  often  be  best  treated 
by  an  operation  which  does  not  interfere  with  the  lens  itself.  I  mean 
the  lamellar  or  zonular  cataract.  Cataracts  produced  by  injuries  to  the 
lens,  and  opacities  in  the  capsule,  will  be  considered  under  the  heads  of 
"  Traumatic  Cataract,"  and  "  Capsular  Cataract." 

Formerly,  much  attention  was  paid  to  the  symptoms  which  distin- 
guished cataract  from  glaucoma  and  amaurosis.  But  since  the  dis- 
coveiy  of  the  ophthalmoscope,  these  diseases  could  not  be  mistaken  for 
cataract,  except  through  the  grossest  ignorance  or  carelessness. 

A  failj  formed,  mature  cataract  may  be  at  once  recognised  even 
with  the  naked  eye.  The  pupil  is  no  longer  dark  and  clear,  but  is 
occupied  by  a  whitish  opalescent  body,  which  lies  close  behind  it.  It  is 
difierent,  however,  when  the  affection  is  incipient  and  but  slightly 
advanced,  more  especially  when  the  opacity  commences  at  the  edge  of 
the  lens,  for  it  may  then  be  easily  overlooked  except  the  eye  is  carefully 
examined  with  the  ophthalmoscope  and  the  obUque  illumination.  If 
elderly  persons  complain  somewhat  of  dinmess  of  sights  the  condition 
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of  the  lens  should  always  be  examined,  even  although  they  may  appa- 
rently be  only  suffering  fix)m  presbyopia,  and  are  able  to  read  the 
smallest  print  with  suitable  convex  glasses  ;  for  amongst  the  aged  cata- 
ract is  most  common,  and  often  oonmiences  at  the  very  edge  of  the 
lens  in  the  form  of  small  spicular  opacities,  which  might  easily  escape 
detection.  Wherever  incipient  cataract  is  suspected,  the  pupil  should  be 
dilated  by  a  weak  solution  of  atropine,  and  the  lens  examined  with  the 
ophthalmoscope  and  the  oblique  illumination.  If  there  is  any  objection 
to  dilating  the  pupil,  a  very  fair  view  may,  however,  be  obtained  even  of 
the  margin  of  the  lens,  by  directing  the  patient  to  turn  his  eye  to  one 
side,  and  then  looking  very  slantingly  behind  the  iris. 

Care  must,  however,  be  taken  not  to  mistake  the  physiological 
changes  which  occur  in  the  lens  in  old  age  for  commencing  cataract. 
These  changes  consist  in  a  thickening  and  consolidation  of  the  lens 
substance,  especially  of  the  nucleus,  which  assumes  a  yellow  tint.  If 
this  physiological  cloudiness  is  very  marked,  it  might  easily  be  mis- 
taken for  incipient  cataract.  The  chief  distinctive  features  are,  that  in 
the  former  case  the  sight  is  perfect  (any  existing  presbyopia  being  cor- 
rected by  suitable  glasses),  the  opacity  remains  absolutely  or  almost 
entirely  stationary  for  a  very  long  period,  and  the  cloudiness  is  not 
observable  with  the  ophthabnoscope,  although  perhaps  very  evident 
with  the  oblique  illumination. 

The  oatoptrie  iest^  which  was  formerly  much  employed  in  the  diag- 
nosis of  cataract,  has  fallen  into  complete  disuse  since  the  discovery  of 
the  ophthalmoscope,  and  the  introduction  of  the  oblique  illumination. 
The  catoptrical  examination  depended  upon  the  three  images  which 
may  be  observed  in  a  healthy  eye  when  a  lighted  taper  is  moved  before 
it.  Two  of  these  images  are  erect,  the  third  is  inverted.  The  first  is 
an  erect  image  of  the  candle,  and  is  produced  by  reflection  &om  the 
surface  of  the  cornea;  the  second  is  also  erect,  and  is  produced  by 
reflection  from  the  anterior  surface  of  the  lens ;  the  third  is  inverted, 
and  is  due  to  reflection  from  the  concave  posterior  surface  of  the  lens. 
The  first  two  images  move  in  the  same  direction  as  the  candle,  the  third 
in  the  opposite  direction.  If  the  lens  becomes  opaque,  of  course  the 
image  from  the  posterior  surfiice  is  lost,  and  that  from  the  anterior 
surface  also  soon  becomes  indistmct. 

With  the  oblique  illumination,  opacities  in  the  lens  will  appear  of  a 
light  grey,  or  whitish  colour.  The  slighter  forms  are  best  seen  by  only 
a  moderate  amount  of  light. 

In  employing  the  ophthalmoscope  for  the  diagnosis  of  cataract,  the 
mirror  alone  is  to  be  used  (without  any  lens  in  front).  To  gain  a  larger 
image,  a  convex  lens  may  be  placed  behind  the  mirror.  The  illumina- 
tion is  to  be  weak.  Incipient  cortical  cataract,  composed  of  centripetal 
stripes,  will  appear  in  the  form  of  well-defined  dark  streaks  upon  a  red 
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back  groimiL     Pnnctiform  opacities  also  appear  as  daj*k  spots,  but  are 
often  not  00  observable  as  with  the  oblique  illumination. 

I  will  now  briefly  describe  the  characteristio  appearances  presented 
bj  the  diffisrent  forms  of  cataract. 

I.  Lamellar  or  zonular  caiarcuct  (Schichistaar)  is  generally  con- 
g<enital  or  developed  in  early  infancy.  Arlt  originally  called  attention 
to  the  &ct  that  it  often  occurs  in  children  who  have  suffered  from 
convulsions,  bat  the  connexion  between  the  two  has  not  yet  received  a 
satis&ctQiy  explanation;  for  it  is  difficult  to  understand  why  only 
certain  perinuclear  layers  of  the  lens  fibres  should  be  affected  by  the 
mal-nutritioii  or  succnssion  consequent  upon  the  violent  muscular 
efforts  during  tbe  convulsions. 

As  lamellar  cataract  does  not  materially  impair  the  sight,  it  often 
escapee  detection  until  much  later  in  Ufe.     Its  appearance  is  very  cha- 
racteristic, and  its  diagnosis  easy.     On  dilating  the  pupU  with  atropine, 
we  observe  an  opacity  of  the  lens  measuring  from  two  to  three  and  a  half 
lines  in  diameter.     It  is  quite  uniform  from  the  periphery  to  the  centre, 
and  is  sharply  defined  against  the  transparent  margin  of  the  lens.     The 
cataract  oonsiatB,  in  short,  of  a  layer  of  opaque  lens  substance  lying 
between  the  nncleus  and  a  transparent  portion  of  the  cortical  substance. 
Hence  it  has  been  designated  "  Schichtstaar,"  or  lamellar  cataract.    The 
nndeos  of  the  lens  is  transparent,  which  is  proved  by  the  uniform  cha- 
racter of  the  opacity,  which  is  not  more  dense  in  the  centre  than  at  the 
periphery,  and  by  the  relatively  fiur  sight  which  such  patients  enjoy 
even  when  the  pupil  is  not  dilated.     Moreover,  with  the  ophthalmoscope, 
a  reddish-brown  reflex  shines  through  the  central  portion  of  the  lens. 

With  the  oblique  illumination,  the  opacity  appears  of  a  uniform  light 

grey  colour,  sharply  defined,  and  surrounded  by  a  more  or  less  broad 

mugin  of  transparent  cortical  substance.'  It  will  now  also  be  seen  that 

there  is  a  dear  portion  of  cortical  substance  between  the  opacity  and 

the  anterior   capsule.     In  the  centre  of  the  opacity  may  often  be 

tvnuirked  one  or  more  small  white  spots.     With  the  ophthalmoscope, 

the  opacity  lias  the  appearance  of  a  well  defined  dark  disc,  the  centre 

of  whidi  affords  a  reddish-brown  reflex.     If  the  margin  of  the  cortical 

robstance  be  clear,  the  details  of  the  fundus  will  be  visible  through  it. 

If  there  are  opacities  in  it,   they  will  appear  as  fine  dark  stripes 

or  specks  upon  a  red  background.     Some  of  the  varieties  of  lamellar 

cstAwact  are  very  pretty.     For  instance,  I  have  seen  cases  in  which  little 

Btripes  ran  frt>m  the  opacity  into  the  cortex,  their  extremities  being 

studded  with  small,  pearl-like  opacities.     Lamellar  cataract  is  either 

sttiiaDary  or  very  slowly  progressive.     It  is,  therefore,  of  consequence, 

Mne  dedding  upon  an  operation,  to  determine  whether  the  cataract 

^  progressive  or  not.     In  deciding  this,  we  must  be  chiefly  guided  by 

^  (xmdition  of  the  marginal  cortical  substance.     If  the  latter  is  per- 
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fectly  clear  and  transparent,  the  cataract  is  stationary ;  if  it  is  diffiiselj 
clonded,  or  presents  pnnctiform  or  striped  opacities,  it  is  progressive. 
Von  Graefe  thinks  that  its  progress  is  most  rapid  when  the  stripes  are 
broad,  and  the  interjacent  lenticular  substance  is  somewhat  opaque  and 
studded  with  coarse  specks.  If  the  opacities  consist  only  of  very  fine 
dots,  or  a  few  deHcate  narrow  stripes,  the  progress  is  very  slow. 

According  to  Von  Ghraefe,  lamellar  cataract  may  also  be  formed  later 
in  life  in  dislocated  lenses,  and  after  iritis. 

"Vision  may  be  relatively  good  if  the  opacity  is  not  dense;  for  instance 
large  print  may  be  read.  But  the  sight  is  always  improved  by  dila- 
tation of  the  pupil  with  atropine,  for  this  permits  tiie  rays  from  the 
object  to  pass  through  the  de^r  marginal  portion  of  the  lens.  I 
have  seen  cases  in  which  the  difference  in  the  sight,  before  and  after 
dilatation  of  the  pupil,  has  been  most  marked ;  so  that  persons  who, 
prior  to  it,  could  with  difficulty  decipher  large  letters,  were  afterwards 
able  to  read  the  smallest  print.  The  accompanying  diagrams  (Figs.  26 
and  27)  will  explain  this.     Fig.  26  (a)  the  undilated  pupil  occupied  by 

Fig.  26.  Fig.  27. 


the  opacity  (6),  which  extends  beneath  the  iris  as  far  as  the  dotted  line 
(c),  where  the  transparent  margin  (cT)  commences.  As  the  latter  is 
completely  covered  by  the  iris,  the  rays  can  only  pass  through  the 
central  opaque  portion ;  hence  the  indistinctness  of  sight.  But  on  dila- 
tation of  the  pupil  (Fig.  27)  the  transparent  margin  (d)  is  exposed,  and 
the  rays  can  now  pass  through  it  to  the  retina.  The  solution  of  atropine 
to  be  used  for  dilating  the  pupil  should  be  extremely  weak  (gr.  j.  to 
eight  or  twelve  ounces  of  water),  so  that  we  may  obtain  complete  dila- 
tation of  the  pupil  wiihout  any  paralysis  of  the  accommodation.  If 
this  point  is  not  attended  to,  we  may  easily  be  misled  by  the  fact  of  the 
patient's  complaining  that  after  the  dilatation  the  sight  is  dim  and  misty, 
which  may  be  due  simply  to  the  fact  that  the  accommodation  is  paralysed 
by  the  atropine,  which  was  too  strong. 

Persons  suffering  from  lamellar  cataract  are  often  supposed  to  be 
short-sighted,  as  they  hold  small  objects  (a  book,  for  instance)  veiy  close 
to  the  eye,  in  order  to  gain  larger  retinal  images.  In  time,  however, 
this  constant  accommodation  for  very  near  objects  may  really  give  rise 
to  myopia  of  even  a  considerable  degree. 

In  practice,  it  is  important  to  remember  two  facts  with  regard  to 
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lamiellBr  cataract — 1.  That  the  opacity  is  snrroimded  by  a  more  or  less 
clear  maargin  of  cortical  subetance,  which,  if  it  be  sufficiently  wide  and 
transpaient,  may  admit  of  excellent  sight  when  the  pnpil  is  dilated.  2. 
TbAi  the  greater  portion  of  the  lens  is  transparent  and  in  a  normal 
oondition,  and  will,  therefore,  swell  np  far  more  than  a  cataractons  lens, 
after  laceration  of  the  capsnle  and  the  admission  of  the  aqueous  hnmoor, 
as,  for  instance,  in  a  needle  operation. 

IL  Cortical  CkUamct. — The  opacity  generally  commences   at  the 

margin.     Small,  greyish-white  stripes  are  observed  running  towards 

the  centre  of  the  lens.    At  tiie  very  commencement,  the  interjacent  lens 

rabstance  is  either  perfectly  transparent,  or  but  sparsely  studded  with 

Httle  opaque  dots.    Soon,  however,  the  cloudiness  becomes  more  general 

and  difibse,  until  the  whole  lens  is  involved.    Sometimes  the  stripes  may 

be  observed  both  on  the  anterior  and  posterior  cortical  substance,  the 

lens  between  them  being  transparent.     The  difference  in  their  position 

may  be  easily  recogrnised  with  the  oblique  illumination.     The  anterior 

stripes  are  close  behind  the  pupil,  whereas  the  others  are  far  back  in 

the  eye,  and  appear  concave,  the  concavity  being  turned  towards  the 

observer. 

On  examining  an  incipient  cortical  cataract  with  the  ophthalmoscope, 
we  notice  dark,  well-defined  stripes  intersecting  the  red  background, 
and  radiating  from  the  margin  of  the  lens  to  the  centre.  Between  them, 
at  the  very  edge  of  the  lens,  there  is  often  a  fringe  of  short,  stunted 
stripes.  Punctiform  opacities,  which  with  the  oblique  illumination 
i^ypeared  of  a  grey  colour,  now  look  like  little  dark  dots  strewn  about  on 
and  between  the  stripes. 

In  rare  instances  the  opacity,  instead  of  being  striped,  consists  of 
innumerable  little  dots  with  clear  portions  of  lens  substance  between 
them.     With  the  naked  eye  it  looks  like  a  diffuse  uniform  opacity. 

The  following  symptoms  are  characteristic  of  a  fuUy  formed,  mature 
corticsl  cataract : — The  opacity  is  of  a  grey  or  bluish- white  colour,  which 
increases  aomewhat  in  density  towards  the  centre.     On  account  of  this 
white  tint,  the  movements  of  the  pupil  appear  peculiarly  marked  and 
distinct.   If  the  volume  of  the  lens  be  increased  through  the  imbibition  of 
fluid,  the  iris  may  be  slightly  arched  forward,  and  the  pupil  somewhat 
dilated  and  sluggish.      The  stripes  are  broad,  white,  and  often  very 
opalescent,  like  mother  of  pearl.     There  is  no  admixture  of  yellow  in 
the  colonr  of  the  opacity,  which  proves  at  once  that  the  nucleus  is  not 
hard.    With  the  oblique  illumination,  we  notice  that  the  outer  layers  of 
the  cortical  substance,  although  opaque,  are  somewhat  translucent,  so 
tiiat  we  can  see  through  them  into  the  deeper  layers.      This  is  of  im- 
portance with  regard  to  the  consistence,  for  in  the  very  soft  or  the  fluid 
cataract  the  dense  white  opacity  reaches  quite  up  to  the  capsule,  and  is 
not  at  all  diaphanous. 
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Yon  Gb^efe*  calls  attention  to  a  pecnliar  form  whicH  is  sometimes 
met  with  in  early  infancy.  Its  diagnosis  is  of  special  importance,  as  it 
is  very  frequently  complicated  with  lesions  of  the  deeper  structures  of 
the  eyeball.  It  commences  as  a  milky- white  cloud  in  the  outer  portions 
of  the  cortical  substance,  and  soon  reaches  quite  up  to  the  capsule. 
The  opacity  is  either  completely  homogeneous,  or  studded  with  small 
white  dots  which  extend  close  up  to  the  capsule.  The  lens,  which  is  at 
first  somewhat  increased  in  volume,  soon  diminishes  again  in  size  on 
account  of  the  absorption  of  its  fluid  constituents.  In  cases,  therefore, 
in  which  the  volume  of  the  lens  is  much  diminished,  and  considerable 
opacities  are  lodged  in  the  central  portions  of  the  anterior  capsule,  the 
degree  of  sight  and  the  state  of  the  field  of  vision  should  always  be  care- 
fully tested  prior  to  an  operation,  in  order  that  the  existence  of  any 
deep-seated  lesion  may  be  detected. 

The  progress  of  cortical  cataract  is  generaUy  rapid,  more  especially 
in  children,  in  whom  it  may  become  mature  in  the  course  of  a  few  weeks 
or  months.  In  adults  it  may  increase  but  slowly,  particularly  if  the 
stripes  are  narrow  and  few  in  number.  Broad  stripes  and  large  floccu- 
lent  opacities  indicate  a  rapid  progress.  This  form  is  not  unfrequently 
confined  to  one  eye.  As  cataract  is  not  of  very  common  occurrence 
even  before  the  age  of  fifty,  we  should  always  ascertain  whether  it  may 
not  have  been  produced  by  some  special  cause,  such  as  injury  to  the 
lens  or  internal  inflammation  of  the  eye.  If  both  eyes  are  affected,  the 
urine  should  be  tested  for  the  presence  of  sugar,  as  diabetes  is  a  not 
unfrequent  cause  of  cataract. 

Cortical  cataract  is  always  soft.  In  children  it  may  be  almost  fluid. 
Although  its  consistence  increases  with  advancing  years,  it  is  generally 
up  to  the  age  of  thirty  or  thirty-five  free  from  a  hardish  nucleus,  and 
sufficiently  pnlpy  to  be  readily  removed  by  linear  extraction. 

When  a  mature  cortical  cataract  has  existed  for  some  time,  it  may 
undergo  certain  retrogressive  changes.  Its  fluid  and  fatty  constituents 
may  become  absorbed,  and  the  cortical  substance  become  more  diy  and 
consolidated.  As  absorption  proceeds,  the  cataract  shrivels  up,  the 
anterior  capsule  becomes  wrinkled  and  recedes  from  the  pupil,  so  that 
a  more  or  less  deep  posterior  chamber  is  formed. 

The  capsule  sometimes  looks  like  a  little  wrinkled  bag,  containing 
small  white  chalky  chips  of  lens.  In  very  young  subjects  the  greater 
portion  of  the  lens  may  become  absorbed,  so  that  finally  there  is  nothing 
left  but  a  small  white  shrivelled  disc,  of  a  hard  chalky  consistence. 
This  is  the  chalky  or  "  siliculose  "  cataract  of  old  writers.  Although 
this  form  may  occur  simply  as  the  result  of  the  absorption  of  the  softer 
constituents  of  an  ordinary  cataract,  it  is  still  more  frequently  met  with 
in  deep-seated  inflammatory  lesions  of  the  eyeball,  as,  for  instance,  in 

•  "  A.  f.  O.,"  i,  2. 
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the  latter  stages  of  irido-choroiditiB.  But  the  flnid  constituents,  instead 
of  becoming  absorbed,  may  increase,  the  stractnre  of  the  lens  breaking 
down,  so  that  the  cataract  may  become  extremely  sofb  or  even  fluid, 
which  is  especially  the  case  in  children.  In  adults,  more  particularly 
after  the  age  of  thirty,  the  harder  nucleus  sets  a  limit  to  the  process  of 
softening,  which  can  then  only  affect  the  cortex  and  not  the  whole  lens. 
Now,  if  in  such  cases  the  cortical  substance  becomes  fluid,  the  hard 
yellow  nucleus  will  sink  down  in  it,  and  thus  the  so-called  "  Morgagnian*' 
cataract  will  be  produced. 

The  chief  characteristics  of  fluid  cataract  are,  that  the  opacity  is  of 
a  milky-white  or  dirty  grey  colour,  that  it  is  homogeneous,  and  that  it 
reaches  quite  up  to  the  anterior  capsule,  on  Ihe  inner  side  of  which  are 
often  observed  small  white  dots.  There  are  no  opalescent  stripes,  and 
the  anterior  layers  of  the  cortex  are  not  translucent. 

III.  The  Nuclear  or  Sa/rd  Senile  Cataract, — It  has  been  already  stated 
that  after  the  age  of  from  thirty  to  thirty-five  the  lens  undergoes  certain 
physiological  changes.  The  nuclear  portion  becomes  firmer  and  more 
consolidated,  and  assumes  a  yellow  tint.  This  condition  may  exist  for 
many  years  without  any  marked  increase,  without  deterioration  of  sight, 
or  without  any  opacity  being  observable  with  the  ophthalmoscope ;  but 
the  division  between  the  physiological  and  pathological  consolidation  and 
cloudiness  is  only  one  of  deg^e.  When  these  senile  changes  increase  to 
such  an  extent  that  the  sight  is  perceptibly  impaired,  and  when  the 
opacity  of  the  lens  is  progressive  and  becomes  marked  even  by  trans- 
mitted light,  I  think  that  we  must  then  no  longer  consider  it  as  a 
physiological  condition,  but  as  commencing  nuclear  cataract.  In  the 
latter  case  the  nucleus  presents  a  marked  yellow  or  yellowish-brown 
tinge,  and  is  easily  distinguishable  from  the  cortical  substance,  which 
may  remain  cleav,  except  perhaps  in  the  immediate  vicinity  of  the 
nucleus.  With  the  oblique  illumination  the  cataract  will  appear  as  a 
roxmd  yellow  opacity,  situated  some  distance  behind  the  pupil.  The 
anterior  layers  of  the  cortical  substance  are  translucent  and  transparent, 
so  that  we  can  see  through  them  into  the  centre  of  the  lens,  and  the 
pupil  throws  a  deep  shadow  upon  the  surface  of  the  opacity.  The 
nuclear  cataract  may  be  very  dark,  even  black  in  colour,  which  is  due 
to  the  imbibition  of  hffimatine.  The  "  black  cataract"  may  easily  be 
overlooked  if  the  eye  is  not  examined  with  the  ophthalmoscope  or  the 
oblique  illumination. 

Pure  nuclear  cataract  is  but  rarely  met  with.  In  the  great  majority 
of  cases  of  senile  cataract  the  cortex  is  also  affected,  so  that  we  have  in 
truth  a  mixed  form — ^viz.,  a  hard  yellow  nucleus  with  a  more  or  less  firm 
cortical  substance.  I  think  it  well,  however,  to  retain  the  name  of 
"  nuclear  "  cataract  for  the  senile  form,  as  indicating  the  presence  of  a 
hardish  nucleus. 
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Senile  cataract  generally  commences  at  the  periphery  of  the  lens  in 
the  form  of  small  centripetal  stripes,  between  which  we  may  ofben  notice 
smaller  and  shorter  spikes,  sitnated  at  the  very  margin  of  the  lens.  The 
stripes  may  mn  along  the  anterior  or  posterior  snrfaoe  of  the  lens,  the 
interjacent  snbstance  being  clear.  The  opacity  gradually  becomes  more 
general,  and  inyolves  more  and  more  the  centre  of  the  lens ;  the  intervals 
between  the  stripes  becoming  clonded  and  perhaps  stndded  with  small 
opaqne  dots  or  patches.  As  the  cataract  progresses,  the  distinction 
between  the  nucleus  and  the  cortex  becomes  more  marked,  the  former 
showing  a  distinct  yellow  tint. 

Sometimes  the  stripes  commence  in  the  posterior  cortex,  extending 
from  the  margin  to  the  posterior  pole  of  the  lens,  where  they  coalesce, 
the  opacity  thus  assuming  a  stellate  appearance.  The  intervals  between 
the  stripes  may  remain  transparent  for  some  time,  as  also  the  nuclear 
portion  of  the  lens,  so  that  we  can  see  quite  to  the  back  of  the  latter. 
The  view  of  the  background  of  the  eye  is  of  course  obscured  in  the 
centre  by  the  confluence  of  the  stripes,  but  if  the  segments  between 
them  are  clear,  we  may  yet  at  the  periphery  distinguish  the  details  of 
the  fundus ;  such  forms  are  often  extremely  slow  in  their  progress. 
When  opacities  commence  at  the  posterior  pole  of  the  lens,  either  in  the 
form  of  centripetal  stripes  or  of  circumscribed  spots  or  patches,  the 
general  condition  of  the  eye  should  be  carefully  examined,  as  this  form 
of  cataract  (posterior  polar  cataract)  not  unfrequently  shows  itself  in 
the  latter  stages  of  sclerotico-choroiditis  posterior,  retinitis  pigmentosa, 
detachment  of  the  retina,  and  other  deep-seated  lesions.  The  co-exist- 
ence of  any  such  complication  would,  of  course,  materially  affect  our 
prognosis  of  the  result  of  an  operation. 

We  occasionally  meet  with  incipient  cataracts  in  which  there  is  a 
marked  difference  between  the  amount  of  the  opapity,  according  to 
whether  the  oblique  illumination  or  the  ophthalmoscope  be  used  for 
examination.  On  account  of  the  great  opalescence  of  the  stripes,  it  is 
very  apparent  to  the  naked  eye  and  with  the  oblique  illumination ;  yet, 
on  testing  the  vision,  we  find  it  surprisingly  good,  and  with  the  oph- 
thalmoscope we  can,  with  a  little  management,  clearly  distinguish  the 
details  of  the  fundus.  I  have  noticed  this  peculiarity  several  times  in 
myopic  patients ;  the  progress  has  generally  been  very  slow. 

In  the  majority  of  cases,  one  of  the  first  symptoms  noticed  by  a 
person  affected  with  incipient  cataract  is,  that  distant  objects  appear 
somewhat  indistinct  and  hazy,  or  as  if  surrounded  by  a  halo.  After  a 
time,  near  objects  also  become  indistinct,  and  in  reading,  the  print  haa 
to  be  approximated  closer  to  the  eye  or  observed  through  a  strong 
convex  lens,  in  order  that  a  larger  retinal  image  may  be  gained.  If  the 
opacity  is  chiefly  or  entirely  confined  to  the  centre  of  the  lens,  the. 
margin  being  clear,  the  patient  will  see  best  when  his  back  is  turned  to 
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tlie  li^hty  or  whai  he  shades  the  eye  with  his  hand,  so  that  the  pupil 
beoomee  somewhat  enlarged.  Dilatation  of  the  pupil  by  a  very  weak 
solutioii  of  atropine  will  have  the  same  effect.  K  the  cloudiness  be 
con  fined  to  the  niargin  of  the  lens,  the  reverse  will  obtain ;  the  sight 
win  be  beet  when  the  pupil  is  small. 

Sometimes,  persons  suffering  from  incipient  senile  cataract  com- 
plain that  they  are  getting  myopic,  requiring  the  aid  of  a  concave 
gla«s  in  order  to  distinguish  distant  objects.  The  reason  of  this  fact  is 
somer^rfaat  doubtful,  and  can  only  be  explained  upon  the  supposition 
that  there  is  some  increase  in  the  volume  of  the  lens  which  gives  it  a 
higher  refractive  power. 

It  was  formerly  thought  that  senile  cataract  almost  always  com- 
menoed  at  the  centre  of  the  lens,  and  extended  thence  towards  the 
marigiEL  This  opinion  led  to  great  mistakes,  and  caused  incipient 
cataract  to  be  often  entirely  overlooked. 

On  fnaminiTig  a  mature  senile  cataract  with  the  oblique  illumina- 
tion, we  at  once  notice  the  presence  of  a  yellow  nucleus.  Its  size  may 
be  estimated  firom  the  extent  of  the  yellow  reflex,  its  hardness  from  the 
depth  of  the  colour.  The  darker  the  yellow  tint,  the  harder  and  more 
compact  will  the  nucleus  be.  The  cortical  substance  is  of  a  grey  or 
bhiifih-white  colour,  traversed  by  numerous  centripetal  opalescent 
stripes,  and  studded  perhaps  with  small  white  dots  or  patches. 

The  rate  of  progress  of  senile  cataract  is  very  difficult  to  determine 
with  aocnracy.  It  is  &r  more  rapid  in  the  cortex  than  in  the  nucleus. 
Sometimfis,  years  may  elapse  before  it  arrives  at  maturity.  It  may 
remain  at  an  incipient  stage  for  a  very  long  time  without  apparently 
"**^"g  ^^7  P^^g'^BSy  cmd  then  suddenly  advance  very  rapidly,  arriving 
at  matnzity  within  a  few  months  or  even  weeks.  We  must,  therefore, 
always  be  upon  our  guard  against  giving  a  decided  opinion  as  to  when 
any  given  case  of  incipient  cataract  will  be  fully  formed  and  fit  for 
operation  Patients  are  sure  to  ask  this  question,  and  we  may  fall  into 
great  mistakes  by  giving  a  decided  answer.  This  can  only  be  pre- 
dicted with  anything  like  certainty,  when  the  progress  of  the  case  has 
been  constantly  watched.  As  a  general  rule,  I  may  state  that  if  the 
cortical  substance  presents  broad,  white,  opalescent  stripes  and  large 
flakes  or  spots,  the  progress  is  more  rapid  than  if  the  stripes  or  spots 
are  small  and  narrow,  and  the  intermediate  lens-substance  clear. 

Senile  cataract  occurs  most  frequently  after  the  age  of  50  or  55, 
and  sooner  or  later  generally  affects  both  eyes. 

When  a  mature  senile  cataract  has  existed  for  some  length  of  time, 
it  may  also  undei^  some  retrogressive  changes  ;  but  these  are  far  less 
tban  in  the  cortical  cataract,  for  they  only  affect  the  cortical  substance 
and  not  tibe  nucleus,  which  becomes  harder  and  firmer.  The  fluid  con- 
ititaents  may  be  partially  absorbed,  and  some  of  the  elements  may 
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undergo  a  fatty  or  chalky  degeneration,  bo  that  the  cataract  diminishes 
in  thickness  and  becomes  flatter,  bnt  is  very  coherent.  The  molecnles 
are  aggregated  together  into  small  masses,  which  become  adherent  to 
the  inner  surface  of  the  capsnle,  or  are  often  collected  at  the  margin  of 
the  lens.  They  may  proye  in  so  &r  dangerons,  that  they  are  very  apt 
to  remain  behind  in  the  capsule  when  the  cataract  is  extracted,  and  give 
rise  to  secondary  cataract.  In  very  rare  instances,  a  great  portion  of 
the  cataract  may  be  absorbed  and  the  sight  of  the  patient  materially 
improved.  In  the  majority  of  cases,  the  yellow  nnclens  may  still  be 
seen  shining  through  the  cortical  substance,  bnt  now,  however,  no 
longer  in  the  centre,  bnt  sunk  down  to  the  bottom  of  the  capsnle 
(Morgagnian  cataract).  K  the  cortical  substance  is  grey,  very  opaque, 
and  pretty  uniformly  studded  with  fine  dots  or  patches,  it  may  be 
considered  as  soft,  not,  however,  pulpy  or  diffluent,  but  friable,  so  that 
small  coherent  portions  are  apt  to  remain  behind,  and  adhere  to  the 
pupil  or  the  corneal  section  after  the  chief  portion  of  the  cataract  is 
removed. 

2.— TRAUMATIC  CATAEACT. 

When  the  capsule  is  perforated  or  torn  by  a  sharp  instrument,  the 
aqueous  humour  is  admitted  to  the  lens  substance,  which  may  become 
rapidly  opaque.  K  the  perforation  is  extremely  small  and  superficial, 
such  as  might  be  produced  by  a  very  fine  needle,  the  danger  may  be  but 
slight.  The  lips  of  the  wound  in  the  capsule  may  unite,  and  no  per- 
manent, or  only  a  very  limited,  opacity  may  remain ;  but  if  the  wound 
is  larger,  much  aqueous  humour  is  admitted,  the  lens  will  swell  up  very 
rapidly,  and  will  press  upon  the  iris  and  ciliary  body.  The  iris  is  often 
considerably  lacerated,  or  protrudes  through  the  corneal  wound,  and 
this  greatly  increases  the  irritation  and  danger  of  severe  inflammation. 
Flakes  of  softened  lens  matter,  or  broken  portions  of  lens,  fall  into  the 
anterior  chamber,  and,  coming  in  contact  with  the  anterior  surface  of 
the  iris,  produce  great  irritation ;  or  portions  of  lens  matter  may  exude 
through  or  become  entangled  in  the  wound.  The  inflammation,  which 
may  involve  the  iris,  ciliary  body,  and  choroid,  may  assume  either  a 
purulent  or  a  serous  character.  In  the  latter  case,  there  may  be  more  or 
less  increase  in  the  intra-ocular  tension,  with  the  attendant  train  of 
glauconuktous  symptoms.  In  children  tiie  danger  of  secondary  inflam- 
mation is  less  than  in  adults,  as  the  lens  is  softer,  the  iris  less  impatient 
of  pressure,  and  absorption  more  rapid ;  in  fact,  the  lens  may  be  almost 
entirely  absorbed,  so  that  finally  there  only  remains  a  small,  hard, 
white  disc.  The  lens  becomes  more  rapidly  opaque  in  the  young  than 
in  elderly  persons.  I  have  occasionally  met  with  cases  in  youthful 
individuals  in  which,  a  few  days  after  the  injury  to  the  lens,  the  latter 
had  become  almost  completely  cataractous.    The  swelling  of  the  lena 
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is   often  Tery  oonsideTable,  so  that  its  yolnme  is  much  increased ;  the 
iris  is  oonaeqnentlj  pnshed  forward  and  the  anterior  chamber  diminished 
in^  siae.     This  pressure  of  the  swollen  lens  upon  the  iris  and  ciliary 
body  produces  great  irritation,  and  may  giye  rise  to  severe  irido-cyclitis. 
The  danger  is  very  great  when  a  foreign  body — e.^.,  a  piece  of  gun  cap 
or  a  €idp  of  steel — ^is  lodged  in  the  lens,  or,  having  passed  through  it, 
is  fixed  in  the  deeper  tissues  of  the  eye,  as  it  is  frequently  followed  by 
a  meet  destructive  inflammation.     After  any  injury  to  the  lens,  the 
history  of  the  accident  should  be  inquired  into,  and  if  it  was  caused  by 
a  chip  of  steel,  a  shot^  etc.,  the  condition  of  the  eye  must  be  care^ly 
examined,  in  order  that  we  may,  if  possible,  ascertain  whether  Ihe 
foreign  body  be  slill  in  the  eye,  and  whereabouts  it  is  situated.     After 
an  injury  to  tlie  lens,  the  condition  of  Ihe  eye  must  be  anxiously  watched. 
The  tension  of  the  eyeball,  the  state  of  the  sight  and  of  the  field  of  vision 
must  be  frequently  examined,  so  that  the  earliest  symptoms  of  any 
glauoomatotis  complication  may  be  detected,  and,  if  possible,  cut  short. 
The  danger  of  sympathetic  ophthahnia  must  also  be  kept  in  mind.     A 
tmmiatic  cataract  may  also  be  produced  through  a  simple  contusion 
of  the  eye  without  any  laceration  or  rupture  of  the  external  coats  of 
the  eye.     Thus  a  blow  upon  the  eye  or  over  the  head  from  the  fist,  or 
some  bhmt  body  (a  piece  of  wood,  whip,  etc.)  may  give  rise  to  trau- 
matic cataract.     Special  attention  to  this  fact  was  called  by  Mr.  Law- 
son  some  years  ago,  who  recorded  several  instances  of  the  kind.*     In 
sach  cases,  however,  the  capsule  is  generally  ruptured,  in  most  instances, 
as  was  pointed  out  by  Yon  Gfraefe,t  at  the  periphery  of  the  lens,  just 
where  the  thick  anterior  passes  into  the  thin  posterior  capsule.     Somo- 
times,  however,  no  tear  in  the  capsule  can  be  detected. 

3.— CAPSULAR  CATARACT. 

Capsular  cataract  presents  a  white,  chalky  appearance,  and  is  situated 
in  the  area  of  Ihe  pupO.  Strictly  speaking,  this  term  is  inaccurate,  for 
the  capsule  itself  appears  never  to  become  opaque,  for  although  it  may 
become  wrinkled  and  changed  in  thickness,  it  retains  its  transparency. 
According  to  Heinrich  lduller,|  these  opacities  are  not  owing  to  any 
changes  in  the  structure  of  the  capsule  itself,  but  are  situated  at  its 
inner  side,  and  are  due  to  the  deposition  of  new  layers  of  a  substance 
which  is  often  much  akin  in  its  nature  to  that  of  the  capsule,  but  in 
other  cases  is  of  a  fibrous  character.      Schweigger§  insists  strongly 

•  Vide  "R.L.  O.  H.  Bep.,"  ir,  179;  also  Mr.  Lawson's  book,  "On  Injuries 
of  the  Eye,"  p.  130. 

t  **  "KL  Monatsbl.,"  1864, 19.    A  translation  of  this  Lecture  upon  Traumatic 
Gbtanct  will  be  found  in  the  "  Ophth.  Beyiew/'  ii,  187. 

t  "  ArehiT.  f.  OphthaL,"  iii,  1,  66. 

S  Had.,  Tiii,  1,  227. 
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npon  the  fact  that  capsnlar  cataract  only  occurs  as  a  complication  of  a 
previoTis  cataractons  opacity  of  the  lens.  Thus,  when  the  fluid  con- 
stituents become  absorbed  in  a  retrograding  cataract,  the  harder 
portions  may  become  adherent  to  the  ioner  portion  of  the  capsule,  and 
thus  produce  an  opacity  of  the  latter.  The  intra-capsular  cells  are 
either  not  at  all,  or  but  slightly  involved  in  an  uncomplicated  cataract ; 
but  if  it  is  complicated  with  irido-choroiditis,  great  proliferation  of 
these  cells  takes  place,  and  they  have  a  considerable  share  in*  the 
formation  of  the  capsular  cataract.  The  capsule,  although  transparent, 
is  often  somewhat  wrinkled.  As  capsular  cataract  occurs  most  fre- 
quently in  the  later  stages  of  irido-choroiditis,  the  history  of  the  case 
and  the  general  condition  of  the  eye  must  be  carefully  examined  before 
any  operation  is  undertaken. 

Anterior  central  cajpsvla/r  ccUaract  may  be  congenital,  but  is  more 
frequently  formed  in  early  childhood  in  consequence  of  a  perforating 
ulcer  of  the  cornea.  It  occurs  in  this  way :  if  an  ulcer,  which  is 
situated  at  or  near  the  centre  of  the  cornea,  perforates  the  latter,  the 
aqueous  humour  escapes,  the  iris  and  lens  fall  forward,  and  come  in 
contact  with  tiie  cornea.  Plastic  lymph  is  efiused  into  the  ulcer,  and  a 
little  nodule  of  this  is  deposited  upon  the  centre  of  the  capsule.  As 
the  pupil  contracts  on  the  escape  of  the  aqueous  humour,  only  the 
central  portion  of  the  capsule  remains  uncovered  by  the  iris,  and  this  is, 
therefore,  the  place  where  the  cataract  is  formed.  As  the  nutrition  of 
the  lens  is  impaired  near  the  deposit  of  lymph,  the  superficial  layers  of 
cortical  substance  in  its  vicinity  become  somewhat  opaque.  The 
ulcer  of  the  cornea  heals,  the  iris  and  lens  recede  to  their  former 
position,  but  tiie  opacity  on  the  anterior  capsule  remains.  If  the 
cornea  subsequently  becomes  transparent,  the  origin  of  the  capsular 
cataract  may  remain  unsuspected.  When  this  central  capsular  cataract 
is  very  prominent,  and  elevated  above  the  surface  of  the  capsule,  it  has 
been  termed  "pyramiidal  cataract;**  but  even  in  such  cases,  Muller 
has  found  that  it  is  covered  by  transparent  capsule.  Mr.  Hutchinson* 
does  not  consider  that  the  form  of  cataract  is  generally  produced  by  a 
perforation  of  the  cornea  when  it  is  observed  to  occur  after  purulent 
ophthalmia.  He  believes  rather  that  "  the  mere  proximity  of  the  in- 
flammatory action  on  the  sur&ce  of  the  conjunctiva  and  cornea  suffices 
to  disturb  the  nutrition  of  the  lens-capsule,  and  to  produce  deposits." 

I  win  now  pass  on  to  the  diflerent  operations  suitable  to  various 
forms  of  cataract,  commencing  with  the  flap  extraction ;  but  before  so 
doing,  I  must  touch  upon  certain  important  preliminary  considerations. 

It  is  generally  deemed  important  that  a  cataract,  especially  the 

*  Vide  Mr.  Hatchinson's  paper,  **  On  PTramidal  CataracU,  with  speculations 
as  to  their  Cause."— B.  L.  O.  H.  Bep.,  ri,  136. 
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senile  farm^  should  be  mature  before  it  is  submitted  to  an  operation. 
In  mature  cataract  the  opacity  involves  the  whole  lens,  and  the  iris 
throws  little  or  no  shadow  npon  it.     The  sight  is  so  mnch  impaired 
that  the  patient  is  nnable  to  distinguish  the  largest  print,  or  to  connt 
fingers.     If  the  cataract  is  immature,  it  will  not  come  ont  en  masae^ 
bat  the  transparent  portions  of  lens  substance  are  stripped  off,  and 
remaxn  adherent  to  the  capsnle  or  the  edge  of  the  pupil.     Thej  swell 
up  very  considerably,  and  may  produce  great  inflammation  or  a  dense 
seoondary  cataract.     These  observations  do  not  of  course  apply  to 
Bonular  cataract,  which  may  never  become  mature.     The  question  now 
arises,  ^what  should  be  done  if  the  cataract  remains  immature  for  a  long 
time,  jet  is  so  advanced  as  greatly  to  impair  vision  ?     Can  we  hasten 
its  progress  P     Undoubtedly,  but  we  run  some  risk  in  so  doings — a  risk 
which  should  not,  I  think,  be  incurred  except  under  peculiar  circum- 
stance.    If,  for  instance,  a  person  who  is  entirely  dependent  upon  his 
sight  for   his  means  of  subsistence  is  affected  with  double  cataract, 
whose  progress  is  extremely  slow,  and  which,  though  very  immature, 
is  sufficiently  dense  to  prevent  his  following  his  customaiy  occupation, 
it  may  be  advisable  to  hasten  the  progress  of  the  cataract.     This  is  to 
be  done  by  gently  pricking  the  lens  with  a  fine  needle,  so  as  to  slightly 
divide  the  capsule  and  the  lens  substance,  and  admit  a  little  aqueous 
humour.     This  may  be  repeated  several  times,  care  being  taken  not  to 
divide  the  lens  too  freely  at  one  sitting,  lest  a  severe  iritis  or  irido- 
choroiditis  be  set  up.     The  pupil  is  to  be  kept  widely  dilated  with 
atropine,  and  the  state  of  the  eye  nairowly  watched,  for  fear  of  any 
severe  inflammatory  symptoms  ensuing.    It  is  safer  still,  as  was  recom- 
mended by  Yon  Graefe,  to  make  preliminary  iridectomy,  so  as  to  afford 
more  room  for  the  swelling  up  of  the  lens ;  moreover,  the  existence  of 
an  iridectomy  would  prove  of  advantage  when  the  final  operation  of 
removal  of  the  lens  is  performed.     But  not  many  patients  will  submit 
to  such  repeated  operations.     This  proceeding  is,  however,  accompanied 
bj  the  disadvantage  that  it  necessitates  two  operations,  with  an  interval 
of  some  weeks  between  them.    This  often  proves  of  much  inconvenience 
and  anxiety  to  patients  who  come  from  a  distance,  or  to  those  who  are 
of  a  very  timid  and  nervous  character.     Since  the  introduction  of  Yon 
Graefe's  new  operation,  I  must  confess  that  I  have  paid  less  heed  to 
the  necessity  of  waiting  with  the  operation  until  the  cataract  is  quite 
mature,  for  I  have  obtained  excellent  results  where  this  has  not  been 
the  case ;  indeed,  I  have  removed  with  perfect  success  cases  of  lamellar 
cataract  in  persons  above  the  age  of  25.     As  a  rule,  I  should,  however, 
prefer  to  operate  on  a  cataract  which  is  quite  mature,  as  it  affords  a  better 
chance  of  complete  removal.    Again,  instead  of  hastening  the  progress 
of  Uie  cataract,  the  lens  may  be  removed  in  its  capsule,  which  obviates 
t  he  danger  of  unripe  portions  being  left  behind.     This  operation,  which 
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has  been  strongly  advocated  by  Pagenstecher  and  Wecker,  I  shall  have 
occasion  to  speak  of  again.  Whilst,  on  the  one  hand,  it  is  dangerons 
to  operate  too  early,  it  may  also  be  wrong  to  wait  too  long  after  the 
cataract  is  fully  formed.  In  children  especially,  we  should  operate 
eajrly,  for  otherwise  the  sight  and  the  sensibility  of  the  retina  may 
permanently  suffer,  and  oscillation  of  the  eyeball  (nystagmus)  may  also 
be  produced.  Later  in  life,  a  mature  cataract  may  exist  for  very  many 
years  without  the  sensibility  of  the  retina  being  affected  by  this  passive 
exclusion  from  the  act  of  vision.  But  in  children  it  is  different ;  in 
them  the  passive  suppression  of  the  retinal  image  produced  by  the 
cataract,  appears  to  exert  a  similar  influence  upon  the  sensibility  of  the 
retina,  as  the  active  suppression  which  occurs  in  cases  of  squint,  and 
which  often  rapidly  leads  to  great  amblyopia.  Again,  we  have  seen 
that  when  a  mature  cataract  has  existed  for  some  time,  it  may  undergo 
certain  retrogressive  changes,  its  fluid  constituents  may  become  ab- 
sorbed, fatty  or  calcareous  masses  may  be  collected  at  its  margin  or 
adhere  to  the  capsule,  and  remain  behind  when  the  lens  is  removed, 
giving  rise  to  inflammatory  complications  and  secondary  cataract.  It 
is  wiser,  therefore,  to  operate  before  such  secondary  changes  have  set  in. 

Should  we  operate  upon  the  one  eye  if  the  other  is  quite  free  from 
cataract  P  I  think  it  is  advisable,  where  the  operation  is  almost  certam 
of  succeeding,  as,  for  instance,  in  the  discission  or  linear  extraction  of 
cataract  of  young  individuals.  The  operated  eye,  although  differing 
greatly  in  its  state  of  refraction  from  the  other,  will  still  assist  some- 
what in  the  act  of  vision.  The  visual  field  will  be  extended,  and  the 
fear  of  amblyopia  will  be  removed,  as  the  eye  may  be  separately  practised 
with  suitable  convex  glasses.  Moreover,  the  personal  appearance  will 
be  improved. 

Should  both  eyes  be  operated  upon  at  the  same  time  in  cases  of 
double  cataract  ?  It  is  doubtless  safer  to  operate  only  on  one  eye  at  a 
time.  Unsuspected  peculiarities  in  the  constitution  or  the  temperament 
may  show  themselves  in  the  course  of  the  treatment,  a  prior  knowledge 
of  which  may  prove  of  great  value  in  the  treatment  of  the  other  eye,  and 
lead  us,  perhaps,  to  select  a  different  mode  of  operation.  On  the  other 
hand,  it  has  been  urged  that  it  is  very  rare  to  see  a  bad  result  (e.^., 
suppuration  of  the  cornea)  in  both  eyes,  if  they  have  been  operated 
upon  at  one  sitting.  In  this  point  we  must  be  much  guided  by  personal 
circumstances.  It  may  be  very  inconvenient  for  the  patient  to  have  the 
operations  divided,  and  the  treatment  thus  extended  over  a  long  period ; 
or,  if  he  be  in  a  weak  and  nervous  condition,  it  may  be  unwise  to  submit 
him  to  the  anxiety  of  two  operations.  If  one  cataract  is  mature  and  the 
other  only  partially  formed,  but  yet  sufficiently  opaque  to  prevent  the 
patient  from  following  his  customary  employment,  it  may  be  necessary  to 
operate  upon  the  former,  so  as  to  enable  him  speedily  to  resume  his 
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aToctttiofiis  wfaikt  the  other  is  advancing  to  matnritj.    If  no  such  neces- 
sitjr  exists,  we  generally  wait  till  both  cataracts  are  mature. 

It  18  of  little  consequence  at  what  time  of  the  year  extraction  is 
perforated.  Formerly  it  was  thonght  advisable  to  operate  chiefly  in  the 
spring  and  early  summer,  but  we  now  operate  all  the  year  roond,  except 
during  intensely  hot  or  very  cold  weather,  for  extremes  of  temperature 
are  not  &vonrable  for  the  progress  of  the  case.  K  the  weather  is  hot  and 
oppi^essive»  the  patients  become  very  restless,  irritable,  and  exhausted. 
Tbe  time  of  day  is  also  of  little  or  no  moment,  althongh  I  myself 
prefer  the  morning,  for  we  can  then  judge  by  the  evening  whether  or 
not  any  primary  inflammatory  reaction  is  likely  to  set  in,  and  if  so,  we 
can  ^withoat  loss  of  time  endeavour  to  check  it. 

Before  an  operation  is  decided  upon,  the  general  health  must  be 
exiuniTieH,  and  if  this  be  at  all  impaired  we  must  endeavour  to  improve 
it  as  nmch  as  possible  prior  to  operating.     It  is  of  the  greatest  advan- 
tage for  the  result  of  the  operation  to  have  the  patient  in  perfect  health. 
The  chief  fear  is,  that  in  a  weak  and  decrepid  person  the  vitality  of  the 
cornea  may  be  so  low  that  its  healing  power  is  greatly  impaired,  or  that 
it  may  even  slough  after  the  operation.  A  symptom  of  some  importance, 
as  being  indicative  of  this  low  vitality,  is  the  loss  of  elasticity  of  the 
akin,  so  that  if  we  pinch  up  a  fold  of  skin  on  the  back  of  the  hand  it  does 
not  fiJl  back  at  once,  but  remains  wrinkled.     Severe  cough  or  chronic 
bronchitis  oontra-indicate  flap  extraction.     K  double  cataract  occurs  in 
youth  or  early  middle  age  (before  the  age  of  45),  and  if  its  formation 
im  T^id,  we  must  examine  whether  the  patient  is  suflering  fix>m  diabetes, 
for  this  is  a  not  unfrequent  cause  of  cataract.  The  lens  becomes  affected 
chiefiy  in  the  later  stages  of  the  disease,  when  the  health  is  much 
broken.     The  cataract  is  generally  sofbish,  and  its  formation  rapid.     In 
old  persons  a  more  or  less  large  and  hard  nucleus  will  be  present,  but 
diabetic  cataract  does  not  show  any  special  characteristics.     If  diabetes 
is  found  to  exist,  especial  care  must  be  taken  to  examine  the  sight  and 
the  field  of  vision,  as  affections  of  the  retina  and  optic  nerve  not  un- 
freqnently  occur  in  the  course  of  the  disease,  and  may  therefore  co-exist 
with  the  cataract  and  render  the  prognosis  of  the  result  of  an  operation 
un&vourable. 

The  general  condition  of  the  eye  should  always  be  carefully 
examined  before  an  operation  for  cataract  is  determined  upon.  The 
tension  of  the  eyebaU,  the  degree  of  sight,  and  the  state  of  the  field  of 
vision  must  be  ascertained,  so  that  the  presence  of  any  deep-seated 
lesion  may  not  escape  detection.  Otherwise  we  might  fall  into  the  re- 
prehensible and  unjustifiable  error  of  operating  upon  an  amaurotic  eye. 
Should  the  patient  be  suflering  from  epiphora,  dependent  upon  some 
affection  of  the  lachrymal  apparatus,  or  from  inflammation  of  the  eyeHds 
or  the  conjunctiva,  this  should,  if  possible,  be  cured  prior  to  the  opera- 
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tion,  as  any  snch  complication  not  only  enhances  the  difficnlties  of  the 
after- treatment,  bnt  may  even  endanger  the  resolt  of  the  operation. 

The  method  to  be  pnrsned  in  examining  the  perception  of  light  and 
the  condition  of  the  field  of  vision,  in  a  person  affected  with  mature 
cataract,  has  been  already  explained  in  the  Introdnction  (p.  8).  Snch 
a  person  should  be  able  to  distinguish  a  low  burning  lamp  at  a  distance 
of  10  or  14  feet,  if  his  perception  of  light  is  good,  and  there  is  no  lesion 
of  the  deeper  tunics  of  the  eye.  K  there  is  any  marked  deterioration 
of  the  perception  of  light,  or  of  the  field  of  vision,  the  history  of  the 
case  must  be  careMly  inquired  into,  in  order  that  we  may  detect  the 
presence  of  any  complication.  If  the  upper  or  lower  half  of  the  field 
is  lost,  we  must  suspect  detachment  of  the  retina ;  if  the  lateral  halves 
are  wanting,  an  affection  of  the  optic  nerves.  Cerebral  amaurosis 
generally  causes  a  concentric  contraction  of  the  field,  or  the  latter  may 
commence  at  the  temporal  side.  In  glaucoma  the  contraction  of  the 
field  begins  almost  invariably  at  the  nasal  side.  1£  such  a  contraction 
of  the  field  exists,  the  tension  of  the  eyeball  must  be  ascertained,  and 
the  other  symptoms  of  glaucoma  searched  for.  If  glaucoma  attacks  an 
eye  affected  with  mature  senile  cataract,  the  glaucoma  must  first  be 
cured  by  an  iridectomy,  and  then  subsequently,  at  the  interval  of 
several  months,  the  cataract  should  be  removed.  But  this  must  not  be 
done  until  all  symptoms  of  irritation  and  increased  tension  have  sub- 
sided, and  the  improvement  in  the  nutrition  and  circulation  of  the  eye 
has  been  firmly  re-established.     (Vide  the  article  on  *'  Glaucoma  "). 

The  pupil  should  be  dilated  by  atropine  before  the  operation.  In 
a  very  presbyopic  eye,  with  an  exceedingly  shallow  anterior  chamber, 
there  is  always  some  danger,  oven  to  an  expert  operator,  of  wounding 
the  iris  either  before  the  counter-puncture  is  made,  or  whilst  the  flap  is 
being  formed.  Wide  dilatation  of  the  pupil  is  the  best  safeguard 
against  such  a  danger,  for  the  iris  will  be  removed  out  of  the  way  of 
the  puncture,  the  counter-puncture,  and  the  line  of  incision.  When  the 
aqueous  humour  flows  off,  the  pupil  again  contracts  somewhat ;  but  this 
will  not  be  of  much  consequence,  as  the  section  should  by  this  time  be 
nearly  completed.  The  degree  and  rapidity  with  which  the  pupil 
dilates  under  the  influence  of  atropine  also  affords  us  a  hint  as  to  the 
probability  of  iritis.  Yon  Oraefe  has  called  attention  to  the  fact  that  if 
the  iris  is  easily  and  quickly  affected  by  atropine,  there  is  less  tendency 
to  subsequent  iritis  than  if  its  action  is  tardy  and  imperfect. 

The  patient  should  be  operated  upon  in  the  recumbent  position, 
being  placed  either  on  a  couch  or  in  his  bed.  In  the  Hospital  I  prefer 
operating  in  the  ward,  as  there  is  considerable  risk  of  the  dressing 
being  disturbed  in  the  removal  of  the  patient  from  the  operating 
theatre.  The  light  should,  if  possible,  come  from  the  side,  for  this 
dazzles  the  patient  less,  and  causes  much  less  reflection  upon  the  cornea 
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than  when  it  comes  from  the  foot  of  the  bed  or  from  a  skylight.  The 
latter,  indeed,  is  the  worst  light  of  all  for  eye  operations,  more  especially 
those  of  a  very  delicate  nature. 

The  position  which  the  operator  is  to  assnme  with  regard  to  the 
patient  will  depend  upon  which  eye  is  to  be  operated  on,  and  upon  the 
&ct  whether  the  surgeon  is  ambidexter  or  not.  Some  think  it  a  sine 
qud  rum  that  an  oculist  shoxQd  be  able  to  use  both  hands  equally  well ; 
but  this  is  not  the  case.  By  changing  his  position,  he  may  always 
operate  with  the  right  hand  upon  either  eye,  either  by  the  upper  or 
lower  section.  Yet  I  strongly  advise  every  surgeon  to  practise  operating 
with  the  left  hand,  for  he  will  constantly  find  it  a  great  advantage  to  be 
able  to  use  it  well.  For  instance,  in  performing  iridectomy  it  is  very 
desirable  that  he  should  be  able  to  grasp  the  iris  with  the  forceps  held 
in  the  left  hand,  and  snip  it  off  with  the  scissors  in  the  right,  or  vice 
versd.  Still,  if  he  finds  after  much  practice  on  the  dead  subject,  that  he 
cannot  operate  for  extraction  nearly  so  well  with  the  left  hand  as  with 
the  right,  he  should  not  endanger  the  result  of  the  operation  by  using 
the  left  hand.  K  the  left  eye  is  to  be  operated  on  (either  by  the 
upper  or  lower  section),  the  surgeon,  if  he  is  not  ambidexter,  is  to  seat 
himself  on  the  couch  in  front  of  the  patient,  and  on  his  left  side.  If  be 
operates  with  his  left  hand,  he  will  stand  behind  the  patient.  The 
latter  position  is  also  to  be  assumed  when  the  right  eye  is  to  be  ope- 
rated on. 

4.— FLAP  EXTRACTION. 

The  section  may  be  made  either  upwards  or  downwards,  as  the  ad- 
vantages are  pretty  evenly  balanced.  The  downward  section  is,  however, 
the  easier  of  the  two.  There  is  often,  moreover,  an  uncontrollable 
tendency  for  the  eye  to  roll  upwards  beneath  the  lid,  which  materially 
enhances  the  difficulties  of  the  operation,  and  may  greatly  embarrass 
the  operator,  especially  during  the  laceration  of  the  capsule  and  the 
exit  of  the  lens.  The  chief  advantages  of  each  mode  of  operating 
may  be  briefly  stated  to  be  as  follows : — ^In  favour  of  the  upper  sec- 
tion, it  may  be  urged  that  the  broad  smooth  surface  of  the  inside  of 
the  upper  lid  will  lie  in  contact  with  the  section  and  support  it,  and 
thus  facilitate  the  union ;  whereas  the  edge  of  the  lower  lid  may  rub 
against  the  lips  of  the  incision,  or  even  get  between  them,  set  up  con- 
siderable irritation,  and  prevent  the  union  by  first  intention.  Again,  if 
in  the  upper  section  the  wound  does  not  unite  by  first  intention,  either 
fr^m  the  occurrence  of  prolapse  of  the  iris,  or  sup^ration  of  the  edge 
of  incision,  the  cicatrix  thus  produced  will  be  hidden  by  the  upper  lid. 
But  to  this  it  may  be  objected,  that  if  the  prolapse  has  produced  much 
distortion  of  the  pupil,  the  latter  may  be  so  much  covered  by  the  upper 
lid  as  greatly  to  impair  the  vision ;  so  that  it  will  be  necessary  to  make 
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an  artificial  pupil  in  another  direction. .  The  adyantages  offered  by  the 
lower  section  are,  that  it  is  more  easy  of  performance ;  as  are  also  the 
division  of  the  capsule,  the  exit  of  the  cataract,  and  the  removal  of  the 
remains  of  cortical  substance.  The  cornea  is,  moreover,  less  liable  to 
be  bruised,  and  should  suppuration  of  the  cornea  occur,  it  is  more 
likely  to  limit  itself  than  in  the  upper  section.  Bearing  those  points  in 
mind,  I  should  advise  the  beginner  at  first  to  perform  the  lower  section, 
until  he  has  acquired  sufficient  dexterity  and  experience  in  operating 
to  give  each  method  a  fair  trial. 

The  instruments  required  for  flap  extraction  are — 1.  An  extraction 
knife.  2.  A  pair  of  forceps  for  fixing  the  eyeball.  3.  A  pricker  or 
Ghraefe's  cystotome,  for  dividing  the  capsule.  4.  A  curette,  which,  for 
convenience  sake,  is  fixed  to  the  other  end  of  the  pricker.  5.  A  blunt- 
pointed  secondary  knife.     6.  A  blunt-pointed  pair  of  scissors. 

Various  forms  of  extraction  knives  are  recommended  by  different 
operators.     I  myself  prefer  Sichel's  knife  (fig.  28).     It  is  rather  long 

Fig.  28. 


and  narrow,  and  increases  regularly,  but  not  too  abruptly,  from  point 
to  heel,  so  that  the  flap  is  formed  by  simply  pushing  the  blade  on 
through  the  anterior  chamber  until  the  section  is  completed.  Its  wedge 
shape  fills  up  the  gap,  and  prevents  the  premature  escape  of  the  aqueous 
humour.  The  handle  is  to  be  lightly  held  between  the  thumb,  fore,  and 
middle  finger,  the  thumb  being  slightly  bent  outwards  at  the  joint.  The 
elbow  must  be  kept  close  to  the  side  and  the  wrist  steady,  so  that  all 
movements  are  made  from  the  fingers  and  hand. 

I  will  now  proceed  to  a  description  of  the  operation,  and  I  shall 
throughout  suppose  that  the  right  eye  is  to  be  operated  upon  by  the 
upper  section. 

I  shall  enter  somewhat  at  length  into  the  description  of  the  mode  of 
operating,  the  accidents  which  may  occur,  and  the  principles  which 
should  guide  us  in  the  after  treatment,  because  most  of  these  questions 
are  of  importance  in  every  mode  of  operating  for  the  extraction  of 
cataract ;  hence  it  is  absolutely  necessary  that  the  surgeon  should  be 
acquainted  with  them,  even  although  he  may  entirely  abandon  the 
common  flap  extraction  for  Yon  Graefe's  new  operation. 

The  operator  should  stand  or  sit  behind  the  patient,  who  is  to  be 
placed  in  the  recumbent  position.  If  he  is  about  to  operate  without 
fixation,  he  will  hold  the  upper  eyelid  with  the  forefinger  of  his  left  hand, 
drawing  it  upwards  and  away  from  the  eye.  The  tip  of  the  second 
finger  is  to  be  placed  gently  against  the  sclerotic  on  the  nasal  side  of 
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the  oomea,  so  as  to  preyent  the  eje  from  rolling  too  far  inwards.     An 
assistant  is  to  draw  the  lower  eyelid  down  without  everting  it.     Many 
of  our  beet  operators  do  not  employ  fixation,  and  generally  make  ad- 
mirable sections ;  but  yet  cases  will  occur  in  which  even  the  most  skilled 
operator  does  not  make  the  connter-pnnctare  jnst  at  the  desired  point. 
The  chief  difficnliy  in  operating  without  fixation  is,  that  the  eye  may 
roll  swiftly  inwards  directly  the  puncture  is  made,  or  even  before,  so 
that  the  oomea  becomes  ahnost  hidden  in  the  inner  canthus,  and  the 
knife  has  to  traverse  the  anterior  chamber  and  to  make  the  counter- 
puncture  without  the  operator  being  able  to  see  its  course.      This  will 
prove  extremely  embarrassing  to  the  beginner,  and  may  even  unnerve 
him  for  the  remainder  of  the  operation.      I  should,  therefore,  strongly 
recommend  him  to  fix  the  eyeball,  as  this  greatly  facilitates  the  first 
part  of  the  operation,  and  as  there  is  not  the  slightest  objection  to  his 
doing  so.     It  has  been  objected  that  the  fixation  often  produces  pain 
and  much  irritation,  but  this  will  hardly  occur,  if  it  be  gently  and  care- 
fully done.     Moreover,  so  sensitive  an  eye  would  prove  most  difficult  to 
operate  upon  without  fixation.     Afterwards,  when  the  operator  has 
gained  more  confidence  and  dexterity,  he  may  do  without  it,  if  he 
chooses.     Various  instruments  have  been  devised  for  this  purpose,  but 
the  common  eye  forceps  are  the  best.     Their  use  in  this  operation  has 
long  been  advocated  by  Yon  Graefe,  and  more  lately  by  Mr.  France. 
As  soon  as  the  counter-puncture  is  made,  they  are  to  be  removed,  for  the 
eye  is  then  completely  under  our  control.      The  operator  should  rather 
fix  the  eye  himself  than  entrust  this  to  an  assistant,  for  it  is  impossible 
that  their  hands  can  work  together  with  such  unanimity  as  if  both 
hands  are  guided  by  the  same  volition.     If  fixation  be  employed,  an 
assistant  must  hold  the  lids.     J£  me  right  eye  is  to  be  operated  on,  he 
should  stand  on  the  left  side  of  the  patient,  and  place  the  tips  of  the 
fore  and  second  finger  of  his  right  hand  upon  the  edge  of  the  upper  lid 
(without  touching  the  lashes),  and  draw  it  gently  upwards  and  a  little 
inwards,  away  from  the  eyeball.     If  the  lids  are  at  all  moist,  a  piece  of 
linen  may  be  folded  around  the  fingers,  so  as  to  prevent  their  slipping. 
The  lower  Ud  is  to  be  held  with  the  forefinger  of  his  left  hand.     But  if 
the  assistant  is  not  dexterous  and  trustworthy,  and  the  surgeon  cannot 
operate  well  without  fixation,  the  spring  speculum  may  be  employed 
to  keep  the  lids  apart,  but  I  am  rather  afraid  of  it,  as  it  is  apt  to 
irritate  the  eye,  and  to  press  upon  the  eyeball. 

The  operation  is  divided  into  three  periods — 1st.  The  formation 
of  the  flap ;  2nd.  The  laceration  of  the  capsule ;  3rd.  The  removal  of 
the  lens. 

Firtt  Period. — ^Let  us  again  assume  that  the  right  eye  is  to  be 
operated  upon  by  the  upper  section,  and  that  the  operator  will  fix  the 
eye.    Holding  the  forceps  in  his  left  hand,  he  seizes  a  fold  of  conjunc- 


p 

t. 
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tirai  sad  ■■hraBJancti'nU  tisane  near  the  lower  edge  of  the  come*  C^k^ 
ta  Fie  ^.  kiW  FrsDoe),  or,  M  Iprefer  it,  ratli^more  to  tfienasalBkl.^^ 
■ad  dntrr  i^  rrebaU  gently  down,  so  as  to  bring  the  cornea  well  indc* 
rvw.     Ta^  Iwldiiig  the  knife  lightly  in  his  right  h&nd,  and  steadjia^^ 
the  latter  by  placing  his  rin^^ 
or    little    finger    ttgsinit    tlu^ 
temple,  he  enters  the  point  Mr^ 
the  outer  side  of  the  corner 
about  ft  qnarter  of  a  line  froi^ 
its  edge,  and  jnst  at  its  tiana— 
verse  diameter,  and  then  car^ 
Hes   the   bUde    steadily    and 
rather  slowly  across  the  ante- 
rior chamber  to  the  point  <^ 
connter-ponctnre,    keeping  il 
qnite  parallel  to  the  iris.    Spe- 
cial care  most  be  taken  not  to 
rotate  it  or  to  press  npcm  its 
edge,  bat  rather  to  [K«es  upon 
''>•    ^> «  •-■<*  the  blade,  as  if,  in  &ct,   he  were  wishing  to  cnt   with 
':-  ->-      .'    -i-s  be  done,  the  blade  will  be  poshed  steadily  on  and  fill  np 
1.1    -T^v  'ills  preventing  the  prematnre  escape  of  Uie  aqneons  hnmonr. 
~i.,    .:  ■•  ~>fini»ing  npon  the  back  of  the  blade  one  of  the  most  difficult 
■■-    i.-*  ■  r  ;iw  Toang  operator  to  acquire.     The  eye  of  the  operator  is 
*<  •   !■    ^  u-t>t  bied  npon  the  point  of  the  knife,  but  upon  the  point 
•  »  -T    ■»  *-^rt  to  make  the  oonnter-pnnctnre,  for  this  will  insure  the 
-;■    ■■   ««    -i;  i>r«'Ui:ht  out  at  the  desired  spot,  which  should  lie  slightly 
'     "^    -  -..■^T  hjlt'of  thecomes,  abont  a  qnartorof  alinefrom  its  edge. 
>—■*.»■  V  ;:■*  rt'unter-puncture  is  made,  the  forceps  are  to  be  removed 
K  '     -V   ■  kihi'i'  i>t'  the  knife  turned  back  towards  the  temple,  the  blade 
■•    .n      L-K.'»Ai  o-Hvlily  on  nntil  the  section  is  all  but  finished.      When 
*  -^Kd.:  br^'U'v  of  cornea  remains  undivided,  the  section  is  to  be 
-•    ■        ^  iii^-.i-'txt  by  taming  the  edge  of  the  knife  a  little  forwards,  sad, 
».^— .     .  -ir^y.tu;  it  straight  on,  drawing  it  back  from  heel  to  point 
-    ■      'v    'wo.fi'B  Bt  hnished.     Von  Qraefe  insists  especially  upon  the 
«     •Ki..>^v  .-i  ■iivglhie^  for  as  the  narrowest  part  of  the  blade  thu 
■«— '-^   .w»..    'vHi  th*  ini-ision,  the  flap  will  be  leas  elevated  than  by  tiie 
■•  —     >».•     tnr\-vvvr,  the  altered  position  and  direction  of  thebufe 
*•  **     •  ■»  .fc\.i-  ■,■«  »o  tho  toniiion  of  the  muscles  of  the  eye,  and  thus 
^»    VI  ^  ■,  ."^      Whrti  the  incision  is  completed,  the  upper  lid  ii 
^    V*  ••     ^    ^;.^;  ,Ti.-\:\;"l_T  dropped,  so  that  it  may  not  catch  in  between 
^         -■    ■«     .\4  *<.>u.?t,t  av.d  «vi^rt  the  flap.      The  patient  having  been 
^  '"^^     '^*    h  v«  «fn-)  ot' Mii>>nragement,  we  pass  on  to  the 

^    '  •—      '  ,  ^  J,    i,i  {.  \^-i  -K  •/  the  Ci'ptuU. — This  may  be  done  Either 
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with  the  pricker  (Fig.  30,  which  represents  this  inatmment,  together 
with  the  (mrette,  wMch  is  placed  at  the  other  end  of  the  handle),  or 
with  Qraefe's  cjBtotome.  The  patient  is  directed  to  look  well  down  to 
kit  feet,  Kod  the  upper  lid  being  slightly  lifted,  the  pricker  is  iutiodaced 

Fig.  so.  Fig.  81. 


with  ita  bhint  angle  downwards.  When  arrived  at  the 
mner  side  of  the  pupil,  it  is  slightly  rotaied,  so  as  to  tnm 
its  point  against  the  capsnle,  which  is  to  be  divided 
scroee  aa  fkr  as  the  enter  edge  of  the  papil  by  one  or 
more  incisioiis.  The  point  is  then  tnmed  downwards, 
and  the  instmment  care^ty  removed,  ao  as  not  to 
entu^le  it  in  the  iris  or  cornea.  For  flap  extraction  I 
prefer  Oraefe's  cystotome  (Fig.  31 — beside  it  is  an 
enlarged  view),  as  it  makes  a  &eer  opening,  and  as  we 
need  not  change  its  horizontal  position  in  lacerating  the 
capenle,  ivhereaa  the  handle  of  the  pricker  reqniree  to 
be  a  little  elevated,  which  causes  more  or  less  gaping  of 
the  section.  Care  mnst  be  taken  not  to  press  the  point 
of  the  pricker  or  cystotome  against  the  lens  in  dividing 
the  capsule,  otherwise  we  may  canse  a  displacement  of 
(he  leua  -into  the  vitreous  homoor. 

Tkini  Period — EemoncU    of  the  Lenu. — The  patient 
being  agun  directed  to  look  downwards,  the  point  of 
the  forefinger,  or  the  end  of  the  curette,  is  to  be  placed 
■gUBst  the  lower  lid,  and  a  gentle,  bnt  steady,  pressore 
msde  upon  the  globe.     The  point  of  the  other  forefinger 
may  be  placed  on  the  npper  portion  of  the  eyeball,  so  as 
to  T^nlate  and  alternate  the  jHvssnre  to  a  nicety.     The 
prewure  on  the  lower  lid  should  be  at  first  backward,  in 
order  that  fhe  npper  edge  of  the  lens  may  be  tilted 
dightly  forward  against  the  upper  portion  of  the  pupil, 
wtdch  grsdnally  dilates  and  permits  the  presentation  of 
tlu  lens.    The  pressure  is  then  directed  a  little  more  upwards  and  back- 
wwds,  90  that  the  lens  advances  through  the  pupil  into  the  anterior 
daunbo',  and  makes  its  exit  throngh  the  inciBion.     If  it  halts  a  little  in 
its  oonise  through  the  section,  it  may  be  eziracted  with  the  curette.    The 
pnware  throughout  should  be  steady,  bnt  very  gentle,  in  order  that  the 
letu  may  not  be  violently  jerked  out,  which  is  generally  accompanied  by 
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rupture  of  the  hyaloid  membrane  and  an  escape  of  vitreons  hnmonr. 
When  the  lens  has  been  removed,  we  should  examine  its  outline  to  see 
whether  this  is  perfect,  or  whether  it  is  irregular  or  notched,  as  the 
latter  shows  at  once  that  portions  of  the  cortical  substance  have 
remained  behind.  If  the  cataract  is  not  quite  mature,  fragments  of 
cortex  are  apt  to  remain  in  the  capsule,  or  are  stripped  off  during  the 
passage  of  the  lens  through  the  pupil  or  the  corneal  incision,  to  either 
of  which  they  may  cling.  These  portions  should,  if  possible,  be  removed, 
as  the  J  are  very  apt  to  set  up  iritis  or  to  give  rise  to  secondary  cataract. 
The  lids  are,  therefore,  to  be  closed  and  lightly  rubbed  in  a  circular 
direction,  so  that  any  little  flakes  remaining  behind  the  iris  may  be 
brought  into  the  area  of  the  pupH,  whence  they  are  to  be  gently  re- 
moved with  the  curette,  as  also  any  portions  adhering  to  the  lips  of  the 
wound.  The  vision  of  the  patient  may  also  be  tested  by  tiying  if  he 
can  count  fingers,  and  if  it  is  not  as  good  as  might  be  expected,  we  may 
examine  again  as  to  whether  remnants  of  lens  substance  still  linger 
behind. 

We  must  now  briefly  consider  what  course  is  to  be  pursued  if  any 
untoward  circumstances  arise  during  the  different  steps  of  the  opera- 
tion. 

Under  the  following  circumstances,  it  is  advisable  to  withdraw  the 
knife  at  once,  and  to  postpone  the  operation  until  the  wound  is  united : — 
1.  If  the  puncture  is  too  near  the  edge  of  the  cornea,  or  in  the  scle- 
rotic. 2.  If  it  is  too  far  in  the  cornea,  so  that  the  flap  would  be  too 
small.  8.  K  the  aqueous  humour  spirts  out  when  the  point  of  the 
knife  has  only  just  entered  the  anterior  chamber,  for  the  iris  will  then 
fall  forward  upon  the  knife,  which  would  become  entangled  in  it,  so 
that  it  would  be  impossible  to  finish  the  section  without  lacerating  the 
iris  considerably.  -4.  If  the  point  of  the  knife  is  so  blunt  that  it  will 
not  readily  make  the  counter^puncture. 

Should  the  aqueous  humour  escape  directly  the  counter-puncture 
has  been  made,  the  section  may  yet  be  finished  without  wounding  the 
iris,  by  placing  the  point  of  the  fore  or  middle  finger  of  the  other  hand, 
upon  the  edge  of  the  blade,  and  pushing  the  iris  off  from  it  as  the 
section  is  being  slowly  completed.  If,  however,  it  is  impossible  to 
avoid  wounding  the  iris,  it  is  better  to  cut  boldly  through  it,  as  this  is 
far  less  apt  to  excite  iritis  than  if  the  knife  becomes  entangled  in  it.  If 
the  counter-puncture  is  too  close  to  the  sclerotic,  the  knife  must  be 
slightly  drawn  back,  and  another  counter-puncture  made,  or  the  size  of 
the  section  be  diminished  by  turning  the  edge  of  the  blade  slightly 
forwards  in  finishing  the  flap.  This  should  also  be  done  when  the 
counter-puncture  is  too  low.  If  it  be  too  high,  the  flap  will  be  too  small, 
and  this  may  be  remedied  (1)  by  making  another  counter-puncture  a 
little  lower  down,  (2)  by  turning  the  edge  of  the  blade  back  in  cutting 
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out,  or  (3)  bj  enlarging  the  section  downwards  with  a  secondary  knife  or 
a  pair  of  blunt-pointed  scissors.  The  last  proceeding  is  to  be  preferred  if 
the  ooonter-pnncture  is  much  too  high .  If  we  purpose  doing  this,  the  sec- 
tion is  to  be  oontinned  until  only  a  little  bridge  of  cornea  is  left  standing 
(Fig.  32,  a) .  The  knife  is  then  to  be  withdrawn,  and  the  section  enlarged 
by  dividing  the  cornea  to  the  required  extent  at  the  counter-puncture 
with  the  probe-pointed  secondary  knife  (Fig.  33),  or  with  a  pair  of  blunt- 


Fig.  82. 


Fig.  83. 


pomted  Bcissors.     The  advantage  of  leaving  the  little  bridge  standing 

is,  that  it  will  keep  the  cornea  tense,  and  prevent  its  yielding  before  the 

Vmfe  or  scissors.     The  bridge  is  then  to  be  divided,  or  before  so  doing 

the  c^mule  may  be  opened.     The  size  of  the  flap  should  always  be 

iKitod  be&re  the  section  is  completed,  so  that  we  may  enlarge  it  in  the 

above  manner  if  necessary.     If  the  section  is  too  ^noall  to  permit  the 

leady  exit  of  the  lens,  there  is  much  danger  of  rupture  of  the  hyaloid 

loembnine  aad  escape  of  vitreous  humour,  and  of  bruising  of  the  iris  and 

cornea.    It  is  also  advisable  to  leave  the  bridge  standing  if  the  patient 

is  veiy  unruly,  and  strains  greatly  as  we  are  making  the  section.    A 

few  momentB'  rest  wiU  generally  suffice  to  restore  his  quietude,  and 

Qnm  the  bridge  may  be  divided. 

If  the  lens  does  not,  at  the  third  period,  readily  present  itself  in  the 
papil,  we  must  on  no  account  attempt  to  force  this  by  pressing  strongly 
(m  the  eye ;  but  we  must  lacerate  the  capsule  again,  and  more  freely 
tltta  before.  K  the  capsule  be  so  tough  as  not  to  be  readily  torn  with 
^  cystotome,  it  sometimes  comes  away  with  the  lens,  or  it  may  be 
divided  with  the  point  of  the  knife,  or  be  afterwards  removed  with  a 
W>k  or  a  pair  of  iris  forceps. 

If  a  little  vitreous  humour  escapes  with  the  lens,  it  is  but  of  slight 
OQQte({iience.  The  protruding  portion  is  to  be  snipped  off,  and  a  firm 
oompress  applied.    But  it  is  very  different  if  it  escapes  before  the  lens. 
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for  then  it  will  push  the  latter  aaide,  so  that  it  may  eyen  &11  to  the 
bottom  of  the  yitreous  humoiir.  J£  this  accident  should  occur,  a  hook 
or  scoop  should  be  passed  behind  the  lens^  and  the  latter  g^tlj  "  fished 
ont."  It  should  be  extracted  at  all  hazards,  for  if  it  remains  behind  it  is 
but  too  likely  to  set  np  a  most  destructive  and  painful  panophthalmitis. 

After  the  exit  of  the  lens,  the  corneal  flap  sometimes  becomes 
wrinkled  and  collapsed,  so  that  it  falls  away  from  the  line  of  incision. 
This  wrinkling  is  due  either  to  decrease  of  the  intra-ocular  tension,  or 
to  a  diminution  in  the  elasticity  of  the  cornea.  Yon  Graefe  lays  great 
stress  upon  the  importance  of  this  symptom,  considering  it  unfavourable 
if  the  collapse  be  at  all  considerable,  for  he  has  found  that  suppuration 
of  the  cornea  often  occurs  in  such  cases.  If  we  therefore  find,  in  a  case 
of  double  cataract  which  is  to  be  operated  on  at  one  sitting,  that  the 
cornea  of  the  first  eye  becomes  much  wrinkled  after  extraction,  it  would 
be  wise  to  submit  the  other  eye  to  a  different  mode  of  operation.  In 
such  cases,  also,  great  care  must  be  taken  that  the  flap  is  not  turned 
back  when  the  upper  lid  is  let  down.  If  the  iris  protrudes  between 
the  lips  of  the  wound  after  removal  of  the  lens,  or  if  the  pupil  is  dis- 
torted, the  lids  should  be  closed  and  lightly  rubbed  in  a  circular  direc- 
tion, so  as  to  replace  the  iris,  and  restore  the  regularity  of  the  pupil. 
If  the  prolapse  still  persists,  it  may  be  gently  replaced  with  the  curette. 
But  if  all  our  efforts  prove  unavailing,  it  is  by  fiur  the  best  course  to 
draw  it  out  a  little  further  and  snip  it  ofi*.  The  iridectomy  will  not  be 
of  the  slightest  disadvantage,  more  especially  in  the  upper  section ;  in 
fact,  it  may  prove  of  positive  advantage,  not  only  in  favouring  the  cure, 
but  also  in  exposing  remnants  of  lens  substance  which  may  be  situated 
behind  the  iris,  and  have,  perhaps,  caused  the  prolapse  {  whereaa  the 
occurrence  of  prolapse  after  extraction  is  one  of  the  chief  dangers  and 
annoyances  of  this  operation.  The  protruding  portion  of  iris  sets  up 
considerable  irritation,  and  prevents,  perhaps,  the  union  of  the  section, 
the  aqueous  humour  flowing  off  through  the  fistulous  opening ;  and  this 
constant  irritation  may  set  up  uitis  or  irido-cyclitis.  Even  if  the  iris 
unites  with  the  section,  a  broad  unsightly  cicatrix  will  be  left,  the  pupil 
being,  perhaps,  greatly  distorted  or  almost  obliterated.  To  prevent  all 
these  untoward  complications,  I  strongly  advise  the  removal  of  a  portion 
of  the  iris  if  the  prolapse  cannot  be  easily  returned,  or  if  the  iris  has 
been  much  contused  by  the  exit  of  the  lens,  or  by  our  endeavours  to 
restore  the  prolapsed  portion. 

Bjemorrhage  into  the  vitreous  humour  is  a  disastrous  occurrence. 
It  may  take  place  either  at  the  time  of  the  operation,  or  some  hours 
afterwards.  The  patient  complains  of  a  sudden  sharp  pain,  a  gush  of 
vitreous  takes  place,  followed  by  blood,  and  the  eye  is  lost.  In  such 
cases  there  generally  exists  a  diseased  condition  of  the  choroidal  and 
retinal  vessels,  detachment  of  the  retina,  etc. 
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The  after  treatTnent  of  flap  extraction  is  a  subject  of  great  importance, 
as  mnch  may  be  done  hj  timely  care  and  attention.     As  it  is  of  con- 
sequence to  detect  and  combat  any  unfavourable  symptoms  at  the  earliest 
stage,  the  surgeon  should  visit  the  patient  very  frequently  during  the 
first  few  days  after  the  operation,  and,  if  possible,  himself  change  the 
dressings,  so  that  he  may  watch  the  condition  of  the  lids,  the  quantity 
and  character  of  the  discharge,  etc.     Ajs  the  after-treatment  of  the 
different  operations  for  cataract  inyolves  the  same  principles,  I  shall  lay 
down  certain  broad  general  rules  of  treatment,  which  will,  however, 
require  modification  according  to  the  exigencies  of  particular  cases.    At 
one  time  the  antiphlogistic  treatment  was  in  great  repute.     Local  and 
general  depletion  were  had  recourse  to,  and  perhaps  repeated  several 
times,  upon  the  slightest  appearance  of  pain  or  inflammatory  symptoms. 
But  now  this  mode  of  treatment  has  justly  fallen  into  disuse.     Our 
primary  object  is  to  obtain  adhesion  of  the  corneal  flap  by  the  first  inten- 
tion, and  this  will  take  place  far  more  readily  in  a  strong  healthy  person, 
than  in  one  who  is  weak  and  decrepid ;  nearly  one-half  of  the  cornea 
has  been  divided,  and  for  a  time  the  other  half  has  to  carry  on  the  nutri- 
tion of  the  whole,  and  to  assist  in  the  process  of  union.     It  must  also  be 
remembered  that  this  operation  is  generally  performed  in  persons  above 
the  age  of  50  or  55,  and  even  indeed  in  the  very  aged,  whose  vital 
powers  will  not  bear  depression.    The  general  health  and  the  reparative 
power  of  the  system  must  therefore  be  sustained.     The  better  and 
stronger  the  patient's  constitution  is,  the  more  favourable  may  be  the 
prognosis  of  the  result  of  the  operation.      Even  the  florid,   turgid, 
apoplectic-looking  individual  warrants  a  better  prognosis  than  the  very 
aged  decrepid  person,  whose  general  health  is  poor  and  feeble,  whose 
cheeks  are  pale  and  shrunken,  whose  arteries  are  rigid  and  skin  unelastic. 
Yon  Graefe  also  considers  the  prognosis  less  favourable  if  the  eyeball 
is  deep-set  and  sunken,  and  the  diameter  of  the  cornea  short,  for  in  such 
cases  flaccidity  and  wrinkling  of  the  corneal  flap,  and  suppuration  of 
the  cornea,  are  of  not  unfrequent  occurrence  on  account  of  its  feeble 
nutrition. 

The  afber  treatment  muBt  be  varied  according  to  the  general  health, 
constitution,  and  habits  of  the  patient.  The  diet  should,  from  the  com- 
^  mencement,  be  light,  nutritious,  and  easily  digestible.  Meat  may  be 
allowed  once  daily ;  it  should,  however,  be  finely  minced,  so  that  there 
is  no  need  for  mastication,  which  would  disturb  the  quietude  of  the  eye. 
Oood  beef  tea  or  mutton  broth  may  be  given  occasionally  during  the 
day,  but  slops  are,  as  a  rule,  to  be  avoided.  But  whilst  we  endeavour  to 
sustain  the  patient's  strength,  we  must  not  fall  into  the  opposite  error 
of  over-feeding  him.  In  a  very  plethoric  and  full-blooded  individual, 
especially  if  marked  inflammatory  and  febrile  symptoms  manifest  them- 
selves, a  strictly  antiphlogistic  regimen  must  be  observed.   With  regard 
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to  stimulants  and  beer,  we  xnnst  be  entirely  guided  by  the  patient's  con- 
stitution and  habits.  It  is  veiy  unwise  to  cut  off  all  stimulants  from 
an  individual  who  has  always,  and  perhaps  largely,  indulged  in  their 
use ;  we  should  allow  him  a  moderate  amount  of  his  customary  beverage, 
watching  the  while  its  effect,  and  diminishing  or  increasing  the  quan- 
tity as  the  case  may  demand.  In  feeble,  decrepid  persons  stimulants 
and  malt  liquor,  together  with  a  good  nutritious  diet,  often  prove  of 
great  service ;  quinine  and  ammonia  being  also  given. 

It  is  well  to  administer  a  gentle  purgative  the  day  before  the  opera- 
tion, so  that  the  bowels  may  not  require  to  be  opened  for  a  day  or  two 
after  the  latter.  A  mild  dose  of  castor-oil  should  then  be  given, 
in  order  to  prevent  any  straining ;  and  this  may  be  repeated  if  neces- 
sary. 

When  the  operation  has  been  concluded,  the  patient  is  to  be  placed 
in  bed  in  a  darkened  room.  At  night  his  hands  should  be  tied  to  the 
side  of  the  bed,  to  prevent  his  touching  his  eyes  during  sleep.  The 
lids  of  both  eyes  may  be  fastened  with  a  strip  or  two  of  sticking  plaister, 
although  this  is  apt  to  irritate  from  its  shrinking  and  hardening.  I 
myself  prefer  a  light  bandage,  especially  Idebreich's,  which  is  the  most 
convenient  for  this  purpose.  If  this  is  found  to  be  too  hot,  I  employ 
a  very  thin  gauze  bandage.  A  piece  of  soft  linen  is  to  be  applied  over 
the  eyelid  to  soak  up  any  discharge,  and  prevent  its  clogging  and 
hardening  the  oharpie,  a  little  pad  of  which  is  to  be  next  applied,  the 
whole  being  kept  in  place  by  the  bandage.  But  if  we  desire  to  exert 
more  pressure  upon  the  eye,  we  must  employ  Yon  Qraefe's  compress 
bandage,  the  application  of  which,  however,  demands  far  more  care 
and  practice. 

So  much  care  and  attention  is  required  in  the  application  of  these, 
bandages,  and  in  the  regulation  of  the  amount  of  pressure,  that  we  are 
but  seldom  able  to  entrust  this  to  a  nurse.  If  we  cannot  change  the 
compress  ourselves,  or  leave  this  duty  to  a  practised  and  trustworthy 
assistant,  it  is  far  better  to  abstain  altogether  frt)m  its  use.  It  should 
be  changed  night  and  morning,  and,  if  the  eye  feels  uncomfortable, 
even  more  frequently.  The  quantity  and  character  of  the  discharge 
upon  the  linen  and  charpie  should  be  examined,  as  it  affords  a  clue  to^ 
the  condition  of  the  eye.  The  edges  of  the  lids  should  be  softly 
sponged  with  lukewarm  water,  bo  as  to  remove  any  hardened  discharge 
from,  the  eyelashes,  which  may  also  be  smeared  with  a  little  cold  cream 
or  simple  cerate.  This  will  prevent  their  sticking  together,  and  thus 
interfering  with  the  ready  escape  of  tears  or  discharge.  Ghreat  care 
must,  however,  be  taken  not  to  rub  or  press  upon  the  upper  eyelid, 
otherwise  the  coaptation  of  the  flap  may  be  disturbed  and  union 
prevented.  Much  comfort  and  relief  is  afforded  by  the  sponging 
and  cleansing  of  the  eyelids,  and  the  change  of  the  compress.    The 
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eje  fihcmld  not,  howeyer,  be  opened  or  examined  nnlees  we  specially 

demre  to  aaoertain  its  condition.    Union  of  the  flap  generally  takes 

place  within  the  first  forty-eight  hours,  or  even  sooner.     Then  it  is 

adTisable  to  appfy  a  drop  of  >  atropine  once  or  twice  daily  to  the  inside 

of  the  lower  lid,  without  widely  opening  the  eye.     This  soothes  the  eye 

and  dilates  the  pnpil,  so  that  there  is  less  chance  of  a  secondary 

cataract,  as   the  torn  edges  of  the  capsule  have  no  point  to  adhere 

against,  and  will  therefore  retract  and  shrivel  up.     Moreover,  should 

iritis  occur,  it  will  be  of  great  advantage  to  have  the  pupil  abready 

widely  dilated.     It  is  an  interesting  fact  that  if  atropine  was  applied 

before  the  operation,  its  effect  upon  the  pupil  partially  returns  when 

the  section  is  united,  and  the  aqueous  humour  re-accumulated.    Should 

the  atropine  cause  any  irritation,  a  solution  of  belladonna  should  be 

substituted.     A  few  hours  after  the  operation,  the  patient  generally 

erpenenoes  a  slight  sensation  of  pressure  and  smarting  in  the  eye, 

whidi  lasta  iS[>r  a  few  minutes,  but  re-appears  at  intervals  of  an  hour  or 

two.    It  JB  due  to  an  accumulation  of  tears  and  aqneous  humour.     If 

the  pain  increases  towards  night  and  becomes  continuous,  and  the  eye 

is  hot,  and  the  patient  restless  and  uncomfortable,  morphia  should  be 

administered  either  internally  or  endermically.     I  generally  employ  the 

Bobcutaneons  injection,  varying  in  strength  &om  -J^th  to  ^th  of  a  grain. 

It  may  be  repeated  if  necessary.     If  the  eye  is  very  hot  and  painful, 

Bnieh  relief  is   often  experienced  from  cold-water  compresses.     But 

their  use  requires  mnch  care  and  discretion,  for  if  they  are  appHed  for 

too  long  a  time,  they  may  depress  the  circulation  of  the  part  too  much, 

and  thus  increase  the  danger  of  suppuration  of  the  cornea.     I  have 

also  sometimeB  found  great  relief  from  the  application  of  two  or  three 

loedies  to  the  temple,  especially  in  plethoric  individuals.     I  must, 

however,  state  that  Von  Ghraefe,  after  having  for  many  years  employed 

leeches,  has  now  entirely  abandoned  their  use  during  the  first  three 

days  after  the  operation.  He  thinks  that  they  prove  injurious,  insomuch 

as  they  produce  in  the  first  instance  an  increased  congestion  of  the 

infiltrated  structures,  and  thus  favour  suppuration  of  the  edges  of  the 

wound.*    In  such  cases  he  much  prefers,  if  the  patient  be  plethoric  and 

robnsfc,  a  small  venesection  of  from  four  to  eight  ounces  ;  also  if  there  is 

miieh  pain  accompanied  by  considerable  lachrymation  and  swelling  of 

ttie  hdfi  during  the  first  thirty-six  hours  after  the  operation,  for  during 

^  period  suppurative  inflammation  generally  commences.     But  it  is 

iK>t  to  be  employed  if  suppuration  has  already  set  in. 

If  the  case  goes  on  well,  without  the  appearance  of  any  unfavourable 
^ptoom,  such  as  severe  pain  in  and  around  the  eye,  swelling  of  the 
^  muoo-purulent  discharge,  or  copious  lachrymation,  the  eye  should 

*  Gnefe'g  ainical  Lecture,  '*  El.  MonatsbL,"  1863,  translated  in  "  Ophthalmic 
B«^rieir,"  No.  3. 
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not  be  opened  during  the  first  five  or  six  days.  Nothing  is  bo  bed  as 
being  too  curious  as  to  the  result,  and  opening  the  eye  too  early  to 
assure  ourselves  that  everything  is  going  on  well,  for  this  may  easily 
set  up  iritis.  It  is  very  difierent  if  un&vourable  symptoms  arise,  for 
then  it  is  best  to  open  the  lids  and  carefully  examine  the  condition  of 
the  eye,  so  that  we  may  know  what  is  really  the  matter,  and  what 
treatment  should  be  adopted.  The  upper  lid  should  be  gently  lifted, 
and  the  state  of  the  cornea  and  iris  examined.  This  is  best  done  by 
the  light  of  a  candle,  which  should  be  shaded  by  the  hand  of  the  nurse 
or  assistant  until  the  moment  that  the  surgeon  is  ready  to  examine  the 
eye.  In  this  way,  the  latter  is  exposed  only  for  a  few  seconds  to  the 
light,  and  the  glare  and  intensity  of  the  illumination  is  far  less  than  if 
daylight  is  admitted  into  the  room. 

But  the  case  may  not  run  so  favourable  a  course.  The  thinly 
cicatrised  wound  may  yield,  and  a  portion  of  the  iris  protrude  through 
it.  This  frequently  happens  a  few  days  after  the  operation.  The 
patient  experiences  a  feeling  of  grit  or  sand  in  the  eye,  as  if  a  foreign 
body  were  lodged  under  the  eyelid.  The  lids  become  swollen,  the  eye 
painftd,  and  there  is  a  copious,  clear,  watery  discharge,  which,  after  a 
time,  assumes  more  of  a  muco-purulent  character.  These  symptoms 
may  arise  suddenly,  perhaps,  after  a  fit  of  coughing  or  sneezing,  which 
has  caused  the  section  to  yield.  If  the  prolapse  is  large,  and  causes  a 
wide  gaping  of  the  wound,  the  pain  and  irritation  are  often  very  great. 
The  eye  should  be  opened  and  the  real  condition  ascertained.  J£  pro- 
trusion of  the  iris  has  occurred,  the  lids  must  be  gently  closed  again, 
and  a  firm  compress  applied,  which  will  not  only  favour  the  consolida- 
tion of  the  wound  by  the  formation  of  a  layer  of  lymph  over  the 
prolapse,  but  will  prevent  its  increasing  in  size,  and  by  the  continuance 
of  gentle  pressure  will  even  cause  it  to  shrink.  Afterwards,  when  the 
wound  is  quite  consolidated,  and  a  firm  layer  of  exudation  covers  the 
prolapse,  the  latter  may  be  pricked  with  a  fine  needle,  as  has  been 
recommended  by  Mr.  Bowman,  so  as  to  let  the  aqueous  humour,  which 
is  distending  it,  flow  off.  The  prolapse  then  shrinks  and  dwindles 
down.  This  pricking  may  be  repeated  several  times.  If  the  prolapse 
is  large  and  widely  distends  the  section,  it  may  be  necessary  to  remove 
it,  either  with  scissors  or  with  the  extraction  knife,  a  compress  being 
afterwards  applied.  Some  surgeons  touch  the  prolapse  with  a  stick  of 
nitrate  of  silver,  but  this  oft^n  produces  great  irritation.  The  prolapse 
may  have  so  drawn  up  the  pupil  that  it  is  quite  covered  by  the  upper 
lid,  or  even  involved  in  the  section,  which  will  afterwards  necessitate 
the  formation  of  an  artificial  pupil,  and  this  will  often  also  cause  the 
prolapse  to  shrink.  Prolapse  of  the  iris,  occurring  after  extraction, 
is  not  only  a  source  of  long-continued  trouble  to  the  patient,  but  may 
even  prove  very  dangerous,  by  setting  up  protracted  inflammatory 
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complications — e.  ^.,  irido-choroiditis — wbicb  may  eventoallj  destroy 
theeje. 

But  BtiU  more  dangerouB  is  the  occurrence  of  suppuration  of  the 
ooraeay  ^which  is  to  be  chiefly  feared  during  the  first  two  days.  It  may  be 
diiliise  or  circumscribed.    The  former,  according  to  Yon  Graefe,  occurs 
generally  in  from  twelve  to  twenty-four  hours  after  the  operation,  the 
latter  in  firom  sixteen  to  thirty-six  hours.     The  lids  become  swollen  and 
red,  the  eye  painful,  and  there  is  a  more  or  less  copious  muco-purulent 
discharge.     On  opening  the  eye,  we  may  find  a  considerable  degree  of 
chemoeia  surrounding  the  cornea.     If  the  snppuration  is  partial,  the 
edges  of  the  wound  will  show  a  yellow  purulent  infiltration,  which 
extends  deeply  into  the  substance  of  the  cornea,  the  whole  of  the  flap 
perhaps  also  becoming  opaque.     The  remainder  of  the  cornea,  how- 
ever, retains  its  transparency  sufficiently  to  permit  our  seeing  the  iris 
at  this  point.     But  if  the  suppuration  is  difluse,  the  infiltration  is  not 
confined  to  the  line  of  incision,  but  extends  round  the  cornea,  the 
whole  expanse  of  which  assumes  an  opaque  yellow  tinge.     We  must 
consider  diffuse  suppuration  as  hopeless,  for  the  inflammation  generally 
extends  to  the  iris  and  cUiary  body,  and  in  the  worst  cases  general 
infiammation  of  the  eye  (panophthalmitis)  ensues.     If  this  occurs,  the 
infianunatory  symptoms  become  greatly  intensified,  the  pain  is  often 
excrociating,  the  lids  greatly  swollen,  the  discharge  thick,  purulent, 
and  profuse.   We  can  then  only  endeavour  to  alleviate  the  sufierings  of 
the  patient  by  the  application  of  warm  sedative  poultices  or  fomenta- 
tions, for  all  hopes  of  saving  the  eye  are  gone.     But  the  partial  sup- 
puration of  the  cornea  must  also  be  regarded  with  great  anxiety,  for 
it  may  not  only  pass  over  into  the  difluse  form,  but  it  may  give  rise  to 
sappurative  iritis  or  iridocyclitis,  which  may  end  in  atrophy  of  the 
glohe.     It  has  been  long  a  keenly-debated  question  whether  the  sup- 
puration conmiences  in  the  iris  and  passes  thence  to  the  cornea,  or 
whether  it  originates  in  the  latter,  and  extends  secondarily  to  the  iris 
and  ciliary  body.     Yon  Graefe  maintains  the  latter  view.     According 
to  him,  the  iritis  which  occurs  at  this  early  stage  is  propagated  or 
secondary,  whereas  that  which  comes  on  at  a  later  period  is  primary  or 
simple  iritis.     In  partial  suppuration  of  the  cornea  we  must  endeavour 
if  possible  to  prevent  its  extension,  and  this  can  only  be  done  by  sup- 
porting the  patient  by  nutritious   diet,   bark    and    ammonia,    and 
stimulants,  and  by  the  application  of  a  pressure  bandage.     No  other 
local  remedies  will  prove  of  any  avail.     Yon  Graefe  first  pointed  out 
the  advantage  of  the  pressure  bandage  in  snch  cases,  and  I  have  myself 
fieqnently  seen  it,  in  his  practice,  of  the  greatest  benefit  in  limiting 
the  snppuration  of  the  cornea,  and  can  therefore  strongly  recommend 
it     In  very  feeble  decrepid  individuals  it  may  be  alternated  with  warm 
or  poppy  fomentations,  which  should  be  applied  for  an  hour 
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at  interyals  of  two  to  three  Hours.  I  know  that  many  Horgeons  will 
view  the  application  of  a  pressure  bandage  to  an  eye  affected  with  snp- 
pnration  of  the  cornea  with  astonishment  and  incredtility ;  it  is, 
howeyer,  certain  that  it  often  proves  very  beneficial,  and  tends  more 
than  any  other  remedy  to  diminish  the  swelling  of  the  lids  and  the 
discharge,  and  to  limit  the  snppnration  of  the  cornea.  So  much  care 
and  nicety  are  required  in.  applying  the  pressure  bandage,  that  the 
surgeon  should  always  do  this  himself,  unless  he  has  an  exceptionally 
trustworthy  and  dexterous  nurse.  Yon  Graefe  has  also  called  atten- 
tion to  the  very  important  fact,  that  in  very  old  and  feeble  individuals 
suppuration  of  the  cornea  may  occur  without  their  having  experienced 
the  slightest  pain  or  uneasiness  in  the  eye.  The  surgeon,  perhaps, 
congratulates  himself  upon  the  apparently  excellent  progress  of  the 
case,  and  then,  on  opening  the  eye,  finds  the  cornea  suppurated. 

The  primary  or  simple  iritis  which  may  occur  after  the  extraction 
does  not  generally  come  on  before  the  fourth  or  fifth  day  after  the 
operation.  It  may  be  due  to  the  bruising  or  contusion  of  the  iris  by 
the  instruments,  or  by  the  passage  of  the  lens  through  the  pupil,  or  it 
may  be  set  up  by  the  irritation  produced  by  portions  of  lens  substance 
which  have  remained  behind.  The  patient  experiences  pain  in  and 
around  the  eye ;  the  lids  become  swollen,  and  there  is  more  or  less 
photophobia  and  lachrymation.  On  opening  the  eye,  we  may  find  a 
considerable  amount  of  chemosis  surrounding  the  cornea,  which  is 
clear,  but  the  aqueous  humour  is  somewhat  clouded,  the  iris  discoloured, 
and  the  pupil  contracted.  If  the  patient  is  sufficiently  strong,  much 
benefit  is  derived  from,  the  application  of  leeches  to  the  temples.  A 
strong  solution  of  atropine  (four  grains  to  the  ounce  of  water)  should 
be  firequently  applied,  so  that  the  pupil  may  be  widely  dilated.  Bella- 
donna ointment  should  be  rubbed  over  the  forehead  three  or  four  times 
daily. 

I^  after  fiap  extraction,  the  case  has  throughout  progressed  &vour- 
ably,  the  patient  may  be  permitted  to  leave  his  bed  for  an  hour  or  two 
at  the  end  of  the  fifth  or  sixth  day.  He  should,  however,  wear  a  light 
bandage,  and  the  room  be  somewhat  darkened,  but  it  should  at  the  same 
time  be  kept  cool  and  well  ventilated.  If  the  remaining  in  bed  proves 
very  irksome,  which  is  apt  to  be  the  case  in  country  people  accustomed  to 
an  active  life,  it  may  be  weU  to  permit  the  patient  to  get  up  even  on  the 
third  or  fourth  day.  But  then  he  must  be  very  careMly  watched.  Li  a 
hospital  in  which  there  are  no  special  eye  wards,  the  bed  should  have  dark 
blue  curtains  round  its  head,  so  as  to  afford  a  protection  against  cold 
and  draught,  and  the  bright  light  of  the  ward.  In  such  a  case  I  think 
it  also  veiy  advisable  to  keep  the  patient  in  bed  some  days  longer  than 
would  be  necessary  in  a  private  room  or  a  special  ward.  At  the  end 
of  the  first  week,  the  bandage  may  generally  be  exchanged  for  a  shade. 
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and  the  patxesit  be  gradnallj  aocnstomed  to  the  light.  Should,  how- 
ever, any  inflanunatoiy  Bjmptoms  appear,  such  as  photophobia,  lachry- 
matkni,  swelling  of  the  lids,  etc.,  the  bandage  shotdd  be  re-applied,  and 
increased  care  be  taken  of  the  eye.  If  the  weather  is  favonrable,  the 
putient  may  go  out  into  the  air  at  the  end  of  a  fortnight.  This  often 
provea  of  great  benefit,  especially  if  there  is  any  conjunctivitis,  which 
is  apt  to  become  chronic  if  the  confinement  to  the  house  has  been  long. 
In  such  a  csase  a  weak  astringent  coUyrium  should  be  prescribed. 

I  haTe  already  mentioned  that  in  certain  cases  of  immature  senile 
caiaimct,  in  'which  the  progress  is  extremely  slow,  and  the  opacity  so 
advanced  or  situated  {e.g.,  at  the  posterior  pole  of  the  lens)  as  to  impair 
vision  considerably,  it  may  be  advisable  to  hasten  the  progress  of  the 
cataract  by  pricking  the  capsule  and  Bdmitting  the  aqueous  humour  to 
the  lens  substance.     Great  care  must,  however,  be  taken  not  to  divide 
the  capsnle  too  freely,  as  this  may  cause  considerable  swelling  of  the 
lens  substance  and  give  rise  to  severe  iritis  or  iridocyclitis.     It  is  much 
better  to  make  only  a  small  opening  in  the  capsule,  and  to  repeat  the 
operation,  if  necessary,  several  times,  more  especially  if  a  considerable 
portion  of  the  lens  is  still  transparent.     If  severe  inflammation  super- 
venes, and  if  it  does  not  yield  rapidly  to  antiphlogistics,  it  is  advisable, 
moie  espedally  if  the  tension  of  the  eye  is  increased,  to  remove  the  lens 
at  oooe,  either  by  the  flap  extraction  or  Yon  Graefe's  operation ;  in  the 
fomier  case  it  would  be  well  to  make  at  the  same  time  a  large  iridec- 
tomy. 

Yon  Graefe^  has  recommended  that  a  downward  iridectomy  should 
precede  the  laceration  of  the  capsule.  About  five  or  six  weeks  after- 
wards he  makes  a  superficial  crucial  incision  in  the  capsule  with  a  fine 
needle  (the  pupil  having  been  previously  widely  dilated  by  atropine). 
The  vertical  incision  should  extend  to  within  about  half  a  Hue  of  the 
edge  of  the  dilated  pupil,  whereas  the  horizontal  one  is  to  be  shorter, 
oorrespanding  only  to  the  transverse  diameter  of  the  normal  pupil.  The 
needle  must  not  penetrate  deeply  into  the  lens  substance,  otherwise  the 
leas  may  be  displaced.  The  pupil  is  to  be  kept  widely  dilated  by  atro- 
pine, in  order  to  afibrd  plenty  of  room  for  the  swelling  of  the  lens,  and 
prevent  its  pressing  upon  the  iris  and  ciliary  body.  Generally,  but  very 
slight  irritation  follows  the  laceration  of  the  capsule,  and  flap  extraction 
may  be  performed  from  about  six  to  twelve  days  afterwards,  when  the 
cttanct  will  readily  escape.  For  reasons  already  stated,  I  prefer  making 
ihe  iridectomy  upwards. 

I  have  before  stated  that  the  chief  dangers  to  be  feared  after  flap 
extiaction  are  suppuration  of  the  cornea,  prolapse  of  the  iris,  and  iritis. 

•  "  ArchiT.  f.  Ophthalmologiei"  x,  2, 209 ;  ride  aiso  a  paper  upon  this  subject  by 
Dr.  liumhardt  in  the  "  Sitzungsbericht  der  Ophthalmologischen  GbBellschaft/' 
1864. 
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The  prmcipal  causes  which  may  produce  the  latter  are — 1.  Bmismgof 
the  iris  by  the  instnunents  and  by  the  passage  of  the  cataract  throngh 
the  pupil,  more  especially  if  the  latter  is  small  and  somewhat  rigid,  so 
that  it  dilates  with  difficidty.  2.  The  contusion  and  irritation  which 
the  iris  may  suffer  in  the  attempts  to  replace  a  prolapse.  3.  The  irri- 
tation set  np  by  portions  of  lens  matter  remaining  behind  the  iris  or 
adhering  to  the  pnpil,  which  i^  especially  apt  to  occur  if  the  pupil  is 
small  and  rigid,  and  the  cataract  immature,  or  if  it  possesses  a  small 
nucleus,  with  a  considerable  portion  of  softish  cortical  substance.  Now, 
in  accordance  with  the  fact  that  the  segment  of  the  iris  corresponding 
to  the  corneal  section  is  the  portion  most  exposed  to  these  different  in- 
fluences, we  find  that  it  almost  always  forms  the  starting-point  of  the 
inflanmiation  (iritis).  In  order  to  diminish  these  dangers  it  has  been 
proposed  to  remove  this  portion  of  the  iris  prior  to  the  extraction  of 
the  cataract — ^to  perform,  in  fact,  a  preliminary  iridectomy.  Von  Ghraefe 
originally  pointed  out  that  such  a  proceeding  might  be  adTantageous  in 
some  cases,  and  Dr.  Mooren  has  more  lately  submitted  this  plan  to  an 
extensive  trial,  with  marked  success.  There  can  be  no  doubt  that  it 
renders  flap  extraction  a  much  more  safe  operation ;  for  aa  a  segment  of 
the  iris  corresponding  to  the  apex  of  the  flap  is  removed,  there  is  far 
less  danger  of  wounding  the  iris  with  the  instruments  or  of  its  being 
contused  by  the  passage  of  the  lens,  for  the  wide  artificial  pupil  permits 
the  ready  exit  of  the  cataract,  so  that  there  is  also  much  less  fear  of  por- 
tions of  cortical  substance  remaining  behind.  Even  if  the  latter  should 
occur,  there  is  more  room  for  these  fragments  to  swell  up,  and  they  will 
therefore  exert  a  far  less  deleterious  influence  upon  the  iris  and  ciliary 
body.  The  danger  of  prolapse  of  the  iris  is  also  diminished,  and  it  can 
only  occur  at  the  angles  of  the  incision.  According  to  Yon  Graefe,  a 
preliminary  iridectomy  does  not,  however,  guard  against  either  diffuse 
or  partial  suppuration  of  the  cornea,  but  he  thinks  that  it  certainly 
exerts  a  favourable  influence  upon  the  course  of  the  latter,  and  on  the 
secondary  iritis,  as  it  diminishes  their  intensity.  The  iridectomy 
should  be  made  upwards,  as  it  will  then  be  covered  by  the  upper  lid ; 
the  subsequent  flap  operation  is  of  course  to  be  made  in  the  same  direc* 
tion.  Mooren  makes  it  about  a  fortnight  before  the  extraction,  but  it 
is  better  to  permit  a  longer  period  (from  four  to  six  weeks)  to  elapse 
between  the  performance  of  the  two  operations,  so  that  all  irritation 
may  have  subsided,  and  the  edges  of  the  artificial  pupil  have  become 
cicatrised. 

Let  us  now  consider  in  what  cases  it  may  be  advisable  to  perform 
this  modified  flap  extraction.  Mooren  recommends  it  in  all  cases  where 
the  patient  is  very  old  and  decrepid,  where  the  pupil  does  not  dilate 
quickly  and  fully  under  atropine,  where  the  nucleus  of  the  cataract  is 
small  and  surrounded  by  hardish,  coherent  cortical  substance,  portions 
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of  which  may  easily  be  rubbed  off  during  the  exit  of  the  lens,  remain 
behind,  and  give  rise  to  severe  iritis,  or  even  irido-choroiditis.  Again, 
in  diabetic  cataract  there  is  not  only  the  fear  of  suppuration  of  the 
cornea  if  the  patient  is  very  feeble,  but  there  is,  moreover,  a  sjiecial 
tendency  to  iritis,  as  the  iris  is  extremely  impatient  of  contusion  and 
irritation.  But  tihen  we  must  also  remember  the  danger  of  submitting 
such  a  patient,  who  is  perhaps  abready  in  a  very  weak  state  of  health, 
to  the  anxiety  and  shock  of  two  different  operations.  In  fiEust,  we  find 
that  even  persons  in  g^d  health  are  frequently  most  unwilling  to 
undergo  two  operations.  To  avoid  this  inconvenience,  the  iridectomy 
may  be  combined  with  the  operation  of  extraction,  as  has  been  advised 
by  Professor  Jacobson,  who  has  introduced  the  following  modification 
of  the  ordinary  flap  extraction.  The  patient  haviug  been  placed  fully 
under  the  influence  of  chloroform,  the  downward  section  is  made,  the 
puncture  and  counter-puncture  lying  half  a  line  below  the  horizontal 
meridian  of  the  cornea,  and  not  in  the  substance  of  the  latter,  but  in  the 
sclero-comeal  junction,  as  he  thinks  that  union  is  more  readily  effected 
here  than  in  the  cornea  itself.  After  the  lens  has  been  removed  in  the 
usual  manner,  the  corresponding  segment  of  the  ins  is  to  be  excised,  for 
by  this  proceeding  the  risk  of  iritis,  prolapse  of  the  iris,  and  suppura- 
tion of  the  cornea  is  diminished.  Professor  Jacobson  states,  in  his 
treatise  upon  this  operation,  published  in  1863,  that  he  had  up  to  that 
time  operated  upon  100  cases  by  this  method,  and  had  only  lost  two 
eyes.  It  is  to  be  regretted,  however,  that  he  has  not  furnished  more 
ample  details  of  the  100  cases,  more  especially  as  to  their  progrresa 
and  the  amount  of  vision  restored,  etc.,  so  that  a  more  accurate  opinion 
could  have  been  formed  of  the  real  success  of  his  operations.  My  chief 
objections  to  this  modification  are,  the  direction  of  the  iridectomy,  and 
that  the  iris  is  to  be  excised  after  the  removal  of  the  lens.  The  down- 
ward iridectomy  is  not  only  unsightly,  but  it  causes  considerable 
dazzling  and  concision  of  vision  on  account  of  the  circles  of  diffusion  on 
the  retina,  more  especially  when  cataract  glasses  are  used,  and  this 
proves  of  great  inconvenience  to  the  patient,  particularly  in  walking, 
crossing  a  street,  etc.  The  excision  of  the  iris  after  the  removal  of  the 
lens  is  not  only  difficult,  but  even  attended  by  some  risk  of  losing 
vitreous  humour  in  attempting  to  seize  and  draw  out  the  iris,  more 
especially  if  the  eye  has  to  be  fixed  with  a  pair  of  forceps.  Moreover, 
there  is  no  reason  why,  if  the  iridectomy  is  to  be  made  at  all,  it  should 
not  be  done  before  the  extraction  of  the  lens,  which  is  much  easier  and 
attended  by  far  less  risk. 

I  have  mentioned  that  Professor  Jacobson  places  the  patient 
thoroughly  under  the  influence  of  chloroform.  Most  operators  (amongst 
whom  I  must  include  myself)  have  hitherto  been  afraid  of  giving 
chloroform  in  flap  extraction,  on  account  of  the  danger  of  vomiting  or 
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retobing  during  or  after  the  operation.    The  wound  is  so  large  (em- 
bracing nearly  half  the  oomea)  that  a  fit  of  vomiting  or  seyere  retching 
may  cause  a  great  loss  of  ritreons  hnmonr,  and  may  even  force  out  the 
retina  and  choroid.     Professor  Jacobson  states,  however,  that  there  is 
no  danger  of  vomiting  if  the  patient  be  thoroughly  narcotised,  and 
Mr.  Windsor,  of  Manchester,  has  lately  published*  a  series  of  twenty  cases 
of  fiap  extraction  successfully  performed  under  chloroform.     He  eays  :— 
*'  The  result  has  been,  I  think,  sufficiently  satis&ctory ;  in  no  case  did 
the  chloroform  appear  to  have  any  injurious  influence.     Seventeen 
operations  were  unattended  by  any  accident ;  in  three  a  little  vitreous 
was  lost.    Vomiting  occurred  within  a  few  hours  in  four  cases,  but 
appeared  to  have  no  pernicious  efiect."    If  choroform  is  given  in  eye 
operations,  the  patient  should  be  placed  thoroughly  under  its  in- 
fluence;  otherwise  it  is  better  to  abstain  altogether  from  its  use. 
These  operations,  more  especially  those  upon  the  iris  and  for  cataract, 
are  of  so  delicate  a  nature,  that  a  sudden  start  of  the  patient's  head,  or 
a  fit  of  vomiting  or  retching,  may  not  only  endanger  the  result  of  the 
operation,  but  even  the  safety  of  the  eye.     When  the  patient  is  so  deeply 
narcotized,  the  sudden  inhalation  of  a  strong  dose  of  chloroform  may 
prove  very  dangerous ;  and  it  is  therefore  of  great  importance  to  know 
exactly  what  percentage  of  chloroform  the  patient  is  breathing.     For 
this  reason  I  greatly  prefer  Glover's  apparatus  for  administering  chloro- 
form.    It  is  not  only  the  safest  method,  but  by  no  other  have  I  uni- 
formly seen  such  perfect  tranquillity  and  unconsciousness  produced, 
without  there  being  any  cause  for  fear.     There  is  little  or  no  struggling 
or  straining ;  the  patient  breathes  calmly  and  quietly ;  and  when  he  is 
thoroughly  under  its  influence  the  mo6t  difficult  and  delicate  ophthalmic 
operations  may  be  performed  without  fear  or  risk.     In  order  that  there 
may  be  no  vomiting  or  retching,  strict  orders  should  be  given  that  the 
patient  does  not  take  any  food  or  drink  for  three  or  four  hours  prior  to 
the  operation. 

6.— REMOVAL  OF  THE  LENS  IN  ITS  CAPSULE. 

This  operation  has  been  especially  recommended  for  the  following 
cases : — 1.  Capsular  cataract.  2.  Cataract  complicated  with  choroiditis, 
or  irido-choroiditis ;  for  in  such  cases  the  eye  is  extremely  irritable, 
and  if  portions  of  lens  matter  are  lefb  behind  they  are  apt  to  set  up 
very  destructive  inflammation ;  moreover,  the  connexion  between  the 
posterior  capsule  and  the  hyaloid  is  apt  to  be  loosened.  8.  Retro- 
gressive cataract,  in  which  the  lens  is  somewhat  shrivelled.  K  some 
of  its  constituents  have  undergone  flbtty  or  chalky  degeneration,  con- 
siderable portions  of  lens  matter  are  liable  to  adhere  to  the  capsule  and 

•  «  Ophthfllxmc  Beview,"  toL  ii,  8G6. 
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remain  behind  whm  the  cataract  is  remoyed,  setting  up  more  or  less 
severe  inflammation  and  giving  rise  to  dense  secondaiy  cataract.  4. 
Immature  cataract^  in  which  there  is  also  danger  of  lens  sabstanoe 
remaining  behind. 

This  operation  was  originally  practised  by  Bichter  and  Beer,  bnt 
fell  into  disnse  nntil  it  was  lately  re-introdnced  by  Sperino,  Pagen- 
Etecher,   and   Wecker.     Pagenstecher  performs  it  in  the  following 
manner : — The  patient  having  been  placed  thoroughly  nnder  chloro- 
form, he  makes  a  flap  incision  (generally  downwards)  lying  thronghont 
its  whole  extent  in  the  sclerotic^  and  not  in  the  cornea ;  at  the  apex  of 
the  flap  he  leaves  a  smail  bridge  of  conjunctiva  standing.    He  next 
makes  a  large  iridectomy  downwards  and  outwards,  and  then  divides 
the  ooDJunctival  bridge  with  a  pair  of  blunt-pointed  scissors.     If  any 
postenor  synechisd  exist,  he  divides  them  with  a  fine  silver  hook  passed 
between  the  edge  of  the  pupil  and  anterior  capsule ;  then,  by  slight 
pressure  npon  the  eye,  he  endeavours  to  remove  the  lens  in  its  capsule ; 
but  if  the  hyaloid  membrane  should  be  ruptured,  and  vitreous  escape, 
be  pnsocn  in  a  small  scoop  behind  the  lower  edge  of  the  lens  and  to  its 
posterior  snr&oe,  and  thus  removes  it  with  the  capsule.     Up  to  the 
year  1864  he  had  operated  in  this  way  upon  fifty-four  cases  of  cataract 
of  various  kinds  with  marked  success.     Only  two  eyes  were  lost 
through  suppuration,  and  in  a  third  case  there  was  some  iritis  dependent 
upon  previous  opacity  of  the  vitreous,  but  the  result  of  this  operation 
was  fiuriy  good,  the  patient  being  able  to  read  No.  16  with  convex  3. 
In  not  one  of  the  remaining  fifty-one  cases  was  there  the  slightest 
iritffi.    In  some  of  these  cases  the  lens  was  extracted  without  the  aid  of 
the  Booop,  and  vrithont  loss  of  vitreous,  the  same  occurring  sometimes 
even  when  the  scoop  was  employed ;  in  others  more  or  less  vitreous 
WIS  lost 

Wecker  operates  in  a  very  similar  manner,  except  that  he  does  not 
make  his  incision  so  much  in  the  sclerotic  as  Pagenstecher,  and  does 
not  leave  a  conjunctival  bridge.     A  portion  of  iris  having  been  excised, 
he  passes  a  curette  behind  the  lens  and  draws  it  out  in  its  capsule. 
When  the  lens  has  reached  the  incision,  an  assistant,  grasping  its  edge 
with  a  Daviel's  curette,  extracts  it.    His  results  have  also  been  very 
&voonUe,  and  he  has  often  succeeded  in  extracting  the  lens  without 
ttiy  loss  of  vitreous.     The  latter  accident  is  almost  sure  to  occur  if 
dilarofonn  is  not  given,  or  if  the  patient  is  not  thoroughly  under  its 
lafloence.     When  a  mature  senile  cataract  has  existed  for  many  years, 
it  often  adheres  somewhat  closely  to  the  capsule,  and  the  relations  of 
the  latter  with  the  suspensory  ligament  are,  moreover,  generally  some- 
what relaxed,  so  that  the  lens  can  be  unusually  easily  removed  in  its 
^psale.    This  fiM^t  has  been  especially  pointed  out  by  Mr.  Bowman, 
who  has  succeeded  in  several  cases  in  extracting  the  lens  in  its  capsule 
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by  Graefe's  operation.  If,  on  attempting  this,  it  is,  however,  fonnd 
that  the  lens  does  not  come  readilj,  it  is  much  better  to  divide  the 
capsule  freely,  than  to  force  the  exit  of  the  lens  in  the  capsnle  at  the 
expense  of  a  great  loss  of  vitreous,  and  perhaps  the  dislocation  of  the 
lens  into  the  vitreous  humour. 

6— LINEAR  EXTRACTION. 

Before  I  describe  this  mode  qf  operating,  let  us  glance  for  a  moment 
at  its  history.*  In  I8I1,  Gibson  introduced  it  as  supplementary  to 
the  needle  operation,  in  those  cases  of  soft  cataract  in  which  the  lens 
(after  having  been  divided)  was  not  absorbed  with  the  desired  rapidity 
or  success.  He  also  employed  it  in  capsular  and  membranaceous 
cataract.  His  mode  of  operating  consisted  in  removing  the  lens 
through  a  small  corneal  section,  which  was  about  three  lines  in  extent, 
and  was  situated  about  one  line  from  the  sclerotic.  In  1814,  Travers, 
after  dividing  the  capsule,  displaced  the  lens  into  the  anterior  chamber, 
and  then  removed  it  through  a  small  corneal  section.  He,  however, 
subsequently  gave  up  this  method,  and,  maTring  a  quarter  section  of 
the  cornea,  divided  the  capsule  with  the  poiut  of  the  knife,  and,  if  the 
lens  was  sufficiently  soft,  he  let  it  escape  through  the  section,  but  if  it 
was  too  firm  for  this,  he  introduced  a  curette  into  the  anterior  chamber, 
and  by  its  aid  removed  the  lens  piecemeal.  Both  the  operations  of 
Gibson  and  Travers  fell  into  disuse,  until  about  1851,  when  Bowman 
and  Graefe,  quite  independently  of  each  other,  re-introduced  linear 
extraction.  Yon  Graefe,  having  worked  out  the  subject  extensively 
and  with  great  care,  states  in  his  first  essay  upon  itf  that  the  linear 
extraction  is  especially  indicated  in  the  cortical  cataract  of  youthful 
individuals,  and  also  in  those  cases  in  which  there  is  so  much  swelling  up 
of  the  lens  substance  (either  in  consequence  of  a  needle  operation,  or  of 
some  injury  to  the  lens)  as  to  threaten  the  safety  of  the  eye.  But  he 
thinks  it  unsuitable  if  the  lens  retains  its  normal  consistence,  and 
still  more  so,  if  there  is  a  hardish  nucleus.  As  a  general  rule,  linear 
extraction  is,  therefore,  indicated  in  cases  of  cortical  cataract,  occurring 
between  the  age  of  ten  and  thirty,  or  even  thirty-five.  It  is  also  oft;en 
employed  with  advantage  as  supplementary  to  the  needle  operation. 
Linear  extraction  is  to  be  performed  in  the  following  manner.  The 
pupil  having  been  previously  well  dilated  with  atropine,  and  the  patient 
placed  under  the  influence  of  chloroform,  the  eyelids  are  to  be  kept 
apart  by  Weiss*s  spring  speculum,  and  the  eye  steadied  with  a  pair  of 

*  For  an  interesting  hiBtorical  sketch  of  this  operation,  I  must  refer  the 
reader  to  Yon  Qraefe's  paper  on  *'  Modified  Linear  Extraction/'  "  Arch.  f.  Oph- 
thalm./'  zi,  3. 

t  "  Arch.  f.  Ophthahn./'  i,  2. 
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forceps.     An  incision  is  then  to  be  made  in  the  cornea,  at  its  temporal 
aide,  and  about  one  line  from  the  sclerotic,  with  a  broad  straight  iridec- 
tomy knife.     The  incision  should  be  about  from  two  to  two  and  a  half 
lines  in  extent.      The  capsnle  is  then  to  be  divided  with  the  cystotome, 
and  the  lens  removed.     In  order  to  facilitate  the  exit  of  the  cataract, 
the  oonvexitj  of  the  curette  is  to  be  placed  against  the  edge  of  the 
cornea,  which  causes  the  section  to  gape ;  a  slight  counter-pressure, 
being  at  the  same  time  exerted  by  the  forefinger  of  the  left  hand, 
which  is  to  be  lightly  placed  against  the  inner  side  of  the  eyeball.     By 
alternately  pressing  with  the  curette  and  the  finger,  the  soft  lens  sub- 
Btanoe  will  readily  exude  through  the  incision.     K  portions  of  cor- 
tical substance  remain  behind  the    iris,  the  lids  are  ^  to   be  closed, 
and  the  globe  lightly  rubbed  in  a  circular  direction  to  bring  these 
flakes  into  the  pupil  or  anterior  chamber,  whence  they  may  be  readily 
Temoved.     Or  Mr.  Bowman's  suction-syringe  may  be  employed  for  this 
purpose.     Should  the  iris  protrude  through  the  incision,  it  must  be 
gently  replaced,  but  if  it  has  been  much  bruised  by  the  exit  of  the  lens 
or  the  movements  of  the  curette,  it  will  be  wiser  to  excise  a  portion  of 
it.    A  light  compress  bandage  is  to  be  applied  after  the  operation,  and 
the  pupil  should  be  kept  well  dilated  with  atropine. 

Von  Graefe  found  that,  although  occasionally  a  cataract  possessing 

a  firm  nucleus  may  be  removed  through  a  linear  incision  without  danger, 

yet  that,  as  a  rule,  this  operation  is  inapplicable  when  the  nucleus  is 

hard,  for  the  iris  must  then  be  more  or  less  bruised  by  the  passage  of 

the  leas  through  the  narrow  section.     The  scoop  may  also  have  to  be 

introduced  into  the  anterior  chamber  behind  the  lens,  so  as  to  &cilitate 

its  removal,  and  this,  of  course,  adds  to  the  contusion  of  the  iris.   Great 

irritation  of  the  latter  is  likewise  oftea  produced  by  portions  of  hardish 

lens  substance  remaining  behind  the  iris  or  in  the  pupil.     Now,  as  the 

Ngment  of  the  iris  which  corresponds  to  the  incision  is  the  most 

expoaed  to  braising,  and  interferes  the  most  with  the  ready  use  of  the 

scoop,  we  find  that  this  is  almost  always  the  starting  point  of  any  sub- 

BKjnent  iritis.     In  those  cases  in  which  there  was  a  somewhat  firm 

nnclens,  Von  Qraefe  was  therefore  led  to  modify  the  linear  extraction, 

vnd  to  excise  a  portion  of  iris  prior  to  the  laceration  of  the  capsule, 

ud  then  to  remove  the  lens  with  a  broad  flat  scoop.*     The  stages 

<^  this  operation  were  as  follows: — 1.  The  incision  was  made  at  the 

edge  of  the  cornea  (temporal  side),  and  embraced  about  a  quarter  of 

it&  drcumference.     2.  A  portion  of  iris  was  removed,  the  size  of  which 

did  not,  however,  quite  equal  the  extent  of  the  incision.     3.  The  cap- 

^^  ivas  freely  divided  quite  up  to  the  mai^pn  of  the  lens.     4.  A  scoop 

wae  then  introduced  at  the  ftee  edge  of  the  lens  and  gently  inserted 

^Kf^eenthe  posterior  cortical  substance  and  the  nucleus,  and  the  cataract 

•  "  Archly,  f.  Ophthahn./'  y,  1. 
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lifted  into  the  anterior  chamber  and  extracted.  The  scoop  which  he 
employed  for  this  parpose  was  shallower,  broader,  and  sharper  at  the 
extremity  than  Daviers  cnretiei  Thns  originated  the  modified  linear  or 
sooop  extraction — an  operation  which  afterwards  assumed  so  important 
a  position  in  ophthalmic  snrgery.  By  this  modification,  Yon  Gfraefe 
greatly  extended  the  applicability  of  the  linear  extraction,  for  he  was 
now  able  to  remove  throngh  a  linear  incision  cataracts  whose  cortex 
was  of  a  pnlpy  consistence,  and  the  nndeos  moderately  large  and  hard, 
a  form  of  cataract  which  wonld  otherwise  have  necessitated  the  flap 
extraction.  I  wonld  here  remark  that  to  Von  Graefe  belongs  the  credit 
of  haying  first  snggested,  in  some  cases,  the  combination  of  an  iridec- 
tomy with  flap  extraction,  and  also  of  having  introduced  the  modified 
linear  or  scoop  extraction.  The  principle  of  the  latter  operation  is 
essentially  his,  whatever  changes  may  be  made  in  the  shape  of  the  sooop, 
and  it  is  worthy  of  remark  that  the  latest  operations  assimilate  it  more 
to  that  originally  used  by  him.  Mr.  Oritchett  has  already  pointed  ont 
these  &ct8  in  his  admirable  paper  npon  scoop  extraction,*  in  which  he 
says : — '^  Thns  there  suddenly  appeared  three  new  methods  of  operating 
for  cataract,  bearing  the  name  of  their  several  champions — the  method 
of  Mooren,  Jacobson,  and  that  of  Schnft  (Waldan) ;  bnt  justice  compels 
me  to  state  that  these  gentlemen  lighted  their  tapers  at  the  torch  of 
their  great  master  Professor  Yon  Graefe.  Each  of  these  methods  had 
been  previously  snggested  and  practised  by  him,  but  only  in  exceptional 
cases,  instead  of  as  a  general  mle.'* 

Waldau  shortly  afterwards  contrived  a  different  form  of  sooop,  of 
varying  size,  which  was  deeper,  broader,  and  flatter  at  the  bottom  than 
Yon  Graefe's.  Its  edges  were,  moreover,  high  and  thin,  so  as  to  bite 
into  the  lens,  the  anterior  lip  being  the  highest,  and  thus  facilitating 
the  removal  of  the  cataract  by  pressing  after  it.  By  its  aid  he  pro- 
posed to  remove  even  the  hard  senile  cataract.  It  was  soon  found, 
however,  that  this  form  of  scoop  was  too  large  and  cumbersome,  and  its 
edges  too  high  and  sharp,  and  that  it  was  therefore  difficult  to  introduce 
it  readily  behind  the  lens,  more  especially  in  hard  senile  cataract,  in 
which  it  may  very  easily  cause  displacement  of  the  lens  or  rupture  of  the 
hyaloid  membrane.  Mr.  Bowman  and  Mr.  Oritchett  have  since  devised 
some  forms  of  scoop  which  are  far  better  and  in  all  cases  preferable  to 
Waldau's.  The  scoop  operation,  as  performed  at  Moorfields,  has  proved 
remarkably  sucoessfol  in  the  hands  of  some  of  our  English  ophthalmic 
Burgeons,  more  especially  in  those  of  Messrs.  Bowman  and  Critchetti 
who  have  worked  out  the  subject  most  thoroughly,  and  have  done  the 
most  to  bring  this  operation  to  perfection.  As  my  description  of  It 
must  be  necessarily  brief,  I  would  refer  the  reader  to  their  admirable 


•  « 
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irtieleB  upon  this  subject  in  the  "  Boyal  London  Ophthalmio  Hospital 
BeportB,"  Tol.  iv.,  p.  4. 

7.— SCOOP  EXTRACTION. 

Prior  to  the  operation,  the  pnpil  should  be  widely  dilated  with 
abopine,  and  the  catajract  examiaed  by  the  oblique  illnmination,  so  that 
the  aiae  and  hardness  of  the  nnclens  and  the  consistence  of  the  cortical 
substance  maj  be  ascertained.     For  the  sise  of  the  incision  shonld  be 
i^portioiied  to  that  of  the  nnclens,  and  to  the  extent  and  consistence 
of  the  cortical  substance.     Nothing  is  more  likely  to  mar  the  success  of 
the  opfflmtiozi  than  if  the  incision  is  too  small,  for  then  the  ins  and  the 
lips  of  the  section  must  be  more  or  less  braised  during  the  exit  of  the 
leBs»  oonaiderable  portions  of  the  latter  are  sure  to  be  stripped  off,  and^ 
if  they  cannot  be  entirely  removed,  may  set  up  subsequent  inflammation. 
If  the  nncleos  is  small  and  the  cortex  sofbish,  the  incision  should 
embrace  aboat  a  quarter  of  the  circumference  of  the  cornea ;  but  if  the 
nudens  is  large  and  hard — as,  for  instance,  in  the  senile  amber  cataract 
— and  the  cortex  firm,  the  size  of  the  incision  must  be  increased,  and 
should  extend  to  about  one-third  of  the  cornea.     The  section  must  also 
be  large,  if  the  cataract  is  over-ripe,  and  if  little  fatty  or  chippy  frag- 
ments have  collected  on  the  surface  or  at  the  margin  of  the  lens ;  for 
these  are  veiy  apt  to  be  stripped  off  and  lefl  behind  if  the  exit  of  the 
lens  is  rendered  difficult  and  forced  from  the  section  being  too  smaU. 

The  patient  should  be  placed  thoroughly  under  the  influence  of 
diloroform,  so  that  he  may  be  quite  tranquil  and  passive,  for  any  sudden 
start  may  endanger  the  safety  of  the  eye,  more  especially  during  the 
period  of  the  introduction  of  the  scoop.  It  is,  moreover,  important 
that  the  different  steps  of  the  operation  should  be  performed,  if  possible, 
without  any  interruption  by  the  recovery  of  the  patient  from  the  effects 
of  the  chloroform ;  for  if  this  happens  after  the  excision  of  the  iris,  and 
there  in  any  considerable  bleeding  into  the  anterior  chamber,  it  may 
be  in^KKsible  to  remove  the  blood  before  it  has  become  coagulated, 
owing  io  the  time  lost  in  again  getting  the  patient  thoroughly  nar- 
ootised,  and  this  will  considerably  enhance  the  difficulties  of  the  other 
Btepa  of  the  operation.  The  operation  of  scoop  extraction  is  divided 
into  four  periods.  1.  The  incidon,  2.  The  iridecUym/y.  S.  The  IcLceraUon 
o/  the  capsule,    4.  The  removal  of  the  cataract  by  the  scoop. 

The  incision  is  to  be  made  in  the  upward  direction  with  a  broad, 
iaoce-shaped  knife  in  the  sclero-comeal  junction,  and  should  be  about 
bom  four  to  four  and  a  half  lines  in  extent.  A  corresponding  portion 
of  the  iris  is  to  be  removed.  The  capsule  is  then  to  be  freely  lacerated 
with  the  pricker.  The  latter  is  to  be  passed  into  the  anterior  chamber 
as  fi»  as  the  opposite  edge  of  the  pupil,  and  even  a  little  beneath  the 
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marg^  of  the  latter,  especially  if  there  be  slight  adhesions  of  the  edge 
of  the  pnpil  to  the  capsule,  which  will  thus  be  torn  through.  The  point 
being  then  turned  towards  the  lens,  the  pricker  is  to  be  drawn  gently 
along  on  each  side  and  in  the  centre,  so  that  the  capsule  may  be  freely 
lacerated  quite  up  to  the  margin  of  the  lens  corresponding  to  the  inci- 
sion. But  the  instrument  must  be  used  very  lightly  and  delicately, 
otherwise  the  lens  may  be  dislocated,  especially  if  the  cataract  is  hard. 
The  next  and  most  difficult  step  of  the  operation  is  the  removal  of  the 
lens  by  the  scoop.  Waldau's  is  too  large  and  cumbersome,  and  either 
Mr.  Critchett's  or  Mr.  Bowman's  form  of  scoop  should  be  used.  The 
former.  Fig.  34,  is  so  constructed  as  to  glide  readily  behind  the  posterior 
surface  of  the  cataract.  It  is  thin,  flat,  and  concave,  so  as  to  adapt 
itself  accurately  to  the  posterior  convex  surface  of  the  lens.  At  the 
end  there  is  a  small  receding  edge,  which  assists  in  fixing  and  holding 
the  cataract,  and  thus  facilitates  its  removal.  Mr.  Bowman  thinks, 
however,  that  this  wedge-like  end  occupies  too  much  space  behind  the 
nucleus.  He,  therefore,  prefers  another  form  (Fig.  35),  the  end  of 
which  is  not  recurved,  but  looks  from  it  at  a  very  obtuse  angle,  and  the 
extreme  edge  is  very  thin.  The  sides,  except  towards  the  end,  have  no 
edge  above  the  general  level.  In  those  cases  in  which  there  is  no  soft 
matter  to  permit  room  for  the  insertion  of  the  scoop  between  the  lens 
and  capsule,  he  uses  a  different  shape  (Fig.  36).     This  instrument  is 


Fig.  84. 


Fig.  85. 


Fig.  86. 


nearly  flat  from  side  to  side,  and  but  slightly  concave  frY)m  end  to  end. 
The  end  has  a  very  thin,  though  not  sharp,  edge  only  slightly  incurved, 
and  the  concave  surface  at  the  end  is  roughened  by  transverse  lines. 
For  those  forms  of  cataract  in  which,  together  with  a  large  firm  nucleus, 
there  is  a  sufficient  layer  of  sofl  cortical  substance  to  permit  the  easy 
passage  of  the  scoop,  I  generally  use  Mr.  Critchett's  instrument. 
When  this  is  not  the  case,  I  prefer  Mr.  Bowman's  second  form  (Fig> 
36). 

Great  dexterity,  delicacy,  and  care  are  required  in  the  use  of  the 
scoop,  which  is  to  be  lightly  held  between  the  forefinger  and  thumb. 
The  eye  having  been  fixed  with  the  forceps,  the  scoop  is  to  be  intro- 
duced into  the  section,  being  turned  directly  towards  the  back  of  the 
eye,  so  that  its  anterior  lip  may  gUde  past  the  fr^e  margin  of  the  lens 
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exposed  fay  the  iridectomy.     It  is  of  great  consequence  to  remember 
that  the  ecoop  is  to  be  at  first  directed  backwards,  for  if  it  be  passed 
forwards  and  downwards  before  its  anterior  lip  has  skirted  the  edge  of 
the  lens,  the  nnclens  will  be  pnshed  before  it,  and  even  perhaps  dis- 
placed behind  the  lower  portion  of  the  iris,  the  hyaloid  membrane  will 
in  all  probability  be  mptored,  and  a  considerable  portion  of  the  vitreons 
homonr  escape  even  before  the  body  of  the  lens  has  been  extracted. 
When  the  edge  of  the  scoop  has  passed  the  margin  of  the  lens,  it  is  to 
be  tamed  qnite  fiat,  and  slowly  and  gently  insinuated  into  the  posterior 
ccfftical  substance  between  the  capsule  and  the  nucleus  until  its  further 
end  has  passed  the  margin  of  the  latter.     This  forward  movement 
most   be  very    delicately  performed    by  a    slightly  undulating    or 
"  wriggling  "  motion ;  for  if  the  scoop  is  roughly  pushed  on  it  may 
cany  the  lens  before  it,  and  thus  displace  it,  or  the  hyaloid  membrane 
may  be  raptured  and  the  vitreous  humour  escape.     When  the  lens  is 
well  grasped  by  the  scoop,  it  should  be  slowly  removed,  care  being 
taken  that  its  anterior  surface  is  not  pressed  too  much  forward ;  other- 
wise it  will  bruise  the  iris  and  cornea,  a  not  unfrequent  cause  of  subse- 
qnent  iritis  and  circumscribed  comeitis.     If  small  portions  of  cortex 
hare  been  stripped  off  during  the  passage  of  the  lens  into  the  anterior 
chamber,  and  lie  in  the  latter,  a  slight  backward  movement  of  the 
scoop  may  be  made  before  the  cataract  is  removed  through  the  incision, 
as  this  will  gather  up  such  fragments  and  draw  them  readily  after  the 
main  portion ;  or  they  may  be  afterwards  removed  with  a  smaller  scoop, 
slight  pressure  being  at  the  same  time  made  upon  the  globe  opposite 
the  incision.     If  the  detached  fragments  are  considerable,  and  cling  to 
the  edge  of  the  pupil,  or  remain  behind  the  iris,  the  speculum  should 
^  removed  and  the  eyelids  rubbed  in  a  circular  direction,  so  as  to 
bring  them  into  the  anterior  chamber,  whence  they  may  be  readily 
extracted  by  the  curette.     This  is  much  to  be  preferred  to  the  frequent 
introduction  of  the  scoop.     The  suction  syringe  may  also  be  employed 
for  the  removal  of  small  soft  frtigments.     Any  little  portions  of  lens 
matter  that  may  cling  to  the  lips  of  the  incision  are  to  be  removed 
with  the  curette,  as  they  interfere  with  the  union  of  the  section,  and 
&i^  i^t  to  give  rise  to  suppurative  infiltration  of  the  edge  of  the 
indsioiL    Should  a  little  of  the  vitreous  humour  exude  through  the 
section  with  the  last  portion  of  lens,  it  must  be  snipped  off  and  a  com- 
P^^  applied.     If  the  vitreous  escapes  directly  after  the  division  of 
the  capsule,  the  scoop  must  be  passed  well  behind  the  cataract  so  as  to 
extract  it,  if  possible,  en  masse.     If  the  loss  of  vitreous  does  not  occur 
until  the  body  of  the  lens  has  been  extracted,  any  fragments  of  lens 
tbat  remain  behind  should  be  removed.     If  they  can  be  easily  reached, 
t^  curette  should  be  employed ;  otherwise  it  is  better  gently  to  rub 
the  fids  and  bring  them  into  the  anterior  chamber,  whence  they  may  be 
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readily  extracted.  More  or  lees  yitreoos  Y^-ill,  of  Gonrse,  be  IcmbI^  bat 
this  IB  better  than  leaving  oonaiderable  firagments  bdund,  as  they 
swell  np  and  give  rise  to  great  irritation  and  inflammation  of  Uie  iris 
or  eiUary  body. 

The  after  treatment  is  &r  more  simple  than  that  of  fiaup  extraction, 
and  it  is  yeiy  similar  to  that  which  I  shall  describe  in  Yon  Gracfe^s 
operation. 

8.— VON  GHAEFE'S  MODIFIED  LINEAR  EXTRACTION. 

Yon  Oraefe*  has  lately  devised  an  important  modification  of  the 
linear  extraction,  which  combines  the  advantages  of  the  flap  and  scoop 
extraction.  For  whilst  the  section  involves  bnt  a  small  portion  of  the 
cornea,  it  yet,  on  accoont  of  its  shape  and  mode  of  formation,  gapes 
sufficiently  to  permit  the  ready  exit  of  even  a  hard  senile  cataract 
without  the  aid  of  a  traction  instrument.  The  operation  is  divided 
into  four  periods : — 1.  Thetncmon;  2.  The  iridectomy ;  8.  Thelaceni' 
Uon  of  the  capsule ;  4.  Tha^retnoval  of  the  lens.  The  operation  is  to  be 
performed  in  the  following  manner : — 

I.  The  Incision, — ^The  patient  having  been  phased  under  the  influence 
of  chloroform,  the  eyelids  are  to  be  kept  apart  with  the  stop  speculum, 
and  the  eye  fixed  with  a  pair  of  forceps.  For  this  operation  I  greatly 
prefer  Mr.  Noyes*s  (New  York)  speculum,  the  rack  and  screw  of  which 
are  on  the  nasal  side,  so  that  the  temporal  portion  of  the  eye  is  left 
quite  free  for  the  manipulation  of  the  knife  in  forming  the  section. 
Another  great  advantage  is  that  it  does  not  press  upon  the  eyeball, 
but  lifts  the  lids  away  from  it.  The  speculum  may  be  obtained  of 
Messrs.  Krohne  and  Co.,  Whitechapel.  The  point  of  a  long  narrow 
knife  (Fig.  37),  with  its  cutting  edge  turned  upwards,  is  to  be  entered 

Fig.  87.  Fig.  88. 


in  the  sclerotic  (at  the  point  A^  Fig.  38)  near  the  upper  and  outer 
portion  of  the  cornea,  about  one-third  of  a  line  from  its  edge,  so  that  it 
may  enter  quite  at  the  periphery  of  the  anterior  chamber.  The  point 
of  the  knife  should  be  at  first  directed  downwards  and  inwards  towards 
c,  so  as  to  enlarge  the  inner  incision,  and  then,  when  the  blade  has 
advanced  about  three  and  a  half  lines  into  the  anteri(»'  chamber,  the 
handle  is  to  be  depressed  and  the  point  carried  along  to  j5,  where  the 

*  Vide  A.  f.  O.,  xi,  3,  lii,  1,  xiii,  1  and  2,  xiv,  1. 
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counter-puncture  is  to  be  made.  Great  care  must  be  taken  that  the 
counter-puncture  does  not  fall  too  far  in  the  sclerotic,  which  might 
easily  occur  if  the  presentation  of  the  point  of  the  knife  is  not  care- 
fully watched,  or  the  blade  is  passed  too  far  downwards  and  inwards, 
before  it  is  turned  upwards  to  make  the  counter-puncture.  Such  an 
accident  will  give  rise  to  a  wide  gaping  wound,  and,  in  all  probability, 
to  great  loss  of  vitreous,  even  perhaps  before  the  iris  has  been 
excised,  and  certainly  during  the  pressure  which  has  to  be  made  upon 
the  globe  to  facilitate  the  exit  of  the  lens. 

As  soon  as  the  counter-puncture  has  been  made,  the  edge  of  the 
blade  is  to  be  turned  steeply  forwards,  and  the  knife  pushed  straight 
on  until  its  length  is  nearly  exhausted,  when  the  section  is  to  be 
finished  by  drawing  it  backwards  from'  heel  to  point.  If  a  little 
bridge  should  remain,  it  is  to  be  divided  by  a  slight  sawing  movement 
of  the  knife,  which  will  then  lie  under  the  conjunctiva^  which  is  next 
to  be  divided  in  such  a  manner  as  to  leave  a  conjunctival  flap  of  about 
one  line  to  a  line  and  a  half  in  height.  In  order  that  it  may  not  exceed 
this  extent,  the  edge  of  the  blade  must  be  turned  horizontally  forwards, 
or  even  downwards.  K  the  cataract  is  hard  and  firm,  it  may  be 
advisable  to  use  a  somewhat  broader  knife,  and  to  make  the  points  of 
puncture  and  counter-puncture  one-third  of  a  line  lower. 

By  this  incision  the  track  of  the  wound  lies  almost  perpendicular 
to  the  sur£Ekce  of  the  cornea,  and  is  steeper  (less  sloping)  than  that 
made  by  the  lance-shaped  knife.  Thus  the  exit  of  the  lens  is  greatly 
facilitated,  for  its  equator  passes  far  more  readily  into  the  track  of  the 
wound,  and  the  cortical  substance  exudes  also  more  easily.  There  is, 
however,  the  disadvantage  that  on  account  of  the  steepness  of  the 
section  the  suspensory  ligament  loses  its  support,  and  hence  there  is  a 
greater  tendency  to  loss  of  vitreous  than  if  the  incision  is  made  with 
the  lance-shaped  knife. 

In  senile  cataract  with  a  large,  firm  nucleus,  care  must  always  be 
taken  that  the  incision  is  sufficiently  large  to  permit  of  the  ready  exit 
of  the  lens  without  there  being  the  necessity  to  use  much  pressure 
upon  the  eye,  or  to  pass  in  a  scoop  to  remove  it.  In  such  cases  I 
always  make  the  puncture  and  counter-puncture  somewhat  lower  down 
and  nearer  the  horizontal  diameter  of  the  cornea,  which  is,  I  think,  to  bo 
preferred  to  a  more  peripheral  position  of  the  section.  The  incision  lies 
throughout  slightly  in  the  sclerotic  (just  at  the  sclero-comeal  junction), 
for  I  believe  that  union  takes  place  much  more  rapidly  here  than  when 
the  section  lies  in  the  cornea.  Moreover,  the  section  is  sufficiently 
large  to  admit  of  the  easy  exit  of  the  cataract,  a  very  gentle  pressure 
with  a  curette  upon  the  lower  portion  of  the  cornea  sufficing  to  "  coax" 
it  out.  Mr.  Critchett,  on  the  other  hand,  prefers  to  make  the  section 
throughout  in  the  cornea  quite  close  to  its  edge,  as  he  thinks  that  there 

s  2 
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is  thus  less  chance  of  loss  of  vitreous  and  of  prolapse  of  the  iris.     He 
also  onlj  removes  a  very  small  portion  of  the  iris. 

2.  The  Iridectomy, — If  the  section  does  not  come  well  into  view,  an 
assistant  is  to  draw  the  eye  down  with  a  pair  of  forceps,  and  the  little 
conjunctival  flap  is  to  be  turned  back  over  the  cornea  with  a  pair  of 
very  small  iris  forceps.  The  prolapsed  portion  of  the  iris  will  thus  be 
laid  bare,  and  the  iris  should  be  drawn  forth  a  little  more  and  be 
excised  to  the  required  extent  quite  up  to  its  ciliary  insertion.  The  size 
of  the  iridectomy  must  vary  according  to  the  size  and  hardness  of  the 
nucleus,  and  also  according  to  the  position  of  the  upper  lid.  If  the 
nucleus  is  large  and  hard  I  think  it  wiser  to  remove  a  considerable  por- 
tion of  the  iris,  even  perhaps  nearly  corresponding  to  the  whole  length 
of  the  incision.  This  will  permit  of  the  ready  exit  of  the  large,  hard 
cataract,  without  much,  or  any,  bruising  of  the  iris.  Moreover,  if  the 
upper  eyelid  hangs  down  sufficiently  to  cover  the  upper  third  of  the 
cornea  no  unsightliness  or  inconvenience  will  be  produced  by  so  large 
an  iridectomy.  It  will  be  different,  if  the  aperture  between  the  eyehds 
is  wide,  so  that  the  whole  of  the  cornea  is  exposed,  for  then  the  very 
extensive  artificial  pupil  may  give  rise  to  a  considerable  feeling  of 
glare,  and  also  diminish  the  acuity  "of  the  vision  by  irregular  refraction 
at  its  periphery,  which  gives  rise  to  considerable  circles  of  diflusion. 
But  whatever  the  extent  of  the  iridectomy,  we  should  always  be  very 
careful  to  remove  the  iris  quite  close  to  its  insertion,  so  that  no  little 
portions  remain  behind  in  the  section,  for  these  may  retard  the  union  of 
the  wound,  be  productive  of  much  irritation,  and  give  rise  to  prolapse, 
which  may  subsequently  prove  very  troublesome,  or  even  dangerous  to 
the  eye. 

3.  Laceration  of  the  Capsule. — The  capsule  is  to  be  fireely  divided  with 
the  pricker  by  two  successive  lacerations.  The  one  is  to  commence  at 
the  lower  edge  of  the  pupil,  or  even  a  little  beneath  it,  and  extend  up- 
wards along  its  inner  side,  the  other  along  its  outer  side.  Both  incisions 
should  reach  quite  up  to  the  periphery  of  the  lens  exposed  by  the  iridec- 
tomy. K  there  are  slight  adhesions  between  the  iris  and  the  pupil, 
these  may  be  readily  divided  by  passing  the  instrument  slightly  be- 
neath the  edge  of  the  pupil.  The  capsule  should  also  be  gently 
lacerated  at  its  periphery,  corresponding  to  the  line  of  incision.  Through- 
out, the  edge  of  the  instrument  should  be  turned  in  a  somewhat 
slanting  direction,  and  not  be  pressed  firmly  backwards,  indeed  it 
should  be  used  with  great  delicacy  and  lightness,  otherwise  displace- 
ment of  the  lens  into  the  vitreous  humour  may  easily  occur. 

4.  Removal  of  the  Lens, — During  the  earlier  period  of  performing  his 
new  operation.  Yon  Graefe  was  in  the  habit  of  assisting  the  progress  of 
the  lens  by  pressing  upon  the  upper  portion  of  the  sclerotic  with  a 
broad  curette,  and  aiding  this  by  a  counter-pressure  with  the  forceps 
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below  the  oomea.  When  the  edge  of  the  lens  had  once  presented 
itself  in  the  section,  its  deliyerj  was  still  more  assisted  by  gliding 
the  curette  in  a  lateral  direction  along  the  sclerotic  to  the  angles  of 
the  inciBion  (*' SchHtten-manoBaTre  "  of  Yon  Qraefe).  It  was  found, 
howerer,  that  the  removal  of  the  lens  was  often  difficult  without 
exerting  a  dangerous  degree  of  pressure  and  that  occasionally  it  was 
neoessazy,  in  order  to  extract  the  lens,  to  pass  in  a  scoop,  or  a  peculiarly 
shaped  hook,  devised  by  Yon  (Sraefe. 

I^ktely  he  has  substituted  for  this  manceuvre  the  use  of  a  vulcanite 
cmrette,  which  aids  the  removal  of  the  lens  by  being  pressed  against  the 
lower  portion  of  the  cornea.  It  is  to  be  used  in  the  following  manner : 
— ^The  eye  is  to  be  fixed  with  the  forceps,  which  are  to  be  placed  not 
directly  below  the  oomea,  as  they  would  then  interfere  somewhat  with 
the  manipulation  of  the  curette,  but  slightly  to  the  inner  or  outer  side. 
The  curette  is  then  to  be  placed  upon  the  lower  edge  of  the  cornea,  and 
pressed  slighily  backwards  and  upwards,  so  as  to  cause  the  upper  edge 
of  the  lens  to  present  itself  in  the  section ;  the  pressure  is  then  to  be 
made  directly  backwards,  in  order  that  the  lens  may  be  rotated  round 
its  transverse  axis,  and  tilted  well  forward  into  the  incision.  When 
this  has  occurred,  its  exit  is  gently  aided  by  pushing  the  curette  slowly 
upwards  over  the  surface  of  the  cornea,  so  that  it  follows  step  by  step 
the  delivery  of  the  lens.  If  it  is  found  that  portions  of  the  lower  cortical 
subBtanoe  are  stripped  off,  and  are  inclined  to  lag  behind,  the  curette 
should  be  drawn  a  little  back  again,  and  the  fragments  of  cortex  pushed 
along  after  the  body  of  the  lens,  and  in  this  way  the  whole  cataract 
nay  g^erally  be  removed.  If  small  portions  of  lens  matter  remain 
bdbind,  they  should  be  coaxed  out  by  again  passing  the  curette  over  the 
comea,  and  pushing  on  the  fragments  in  front  of  the  instrument.  The 
object  of  making  the  curette  of  vulcanite  instead  of  silver  is  that  it  is 
more  resilient,  and  the  degree  of  pressure  can  therefore  be  regulated 
with  the  greatest  nicety,  and  its  touch  is  moreover  more  agreeable  to 
the  cornea.  The  vulcanite,  has,  however,  the  disadvantage  of  being 
veiy  brittle,  so  that  it  breaks  very  readily.  For  this  reason  I  have 
lately  preferred  Weiss's  tortoise-shell  curette,  which  offers  all  the  advan- 
tages of  the  vulcanite,  without  its  brittleness. 

The  loss  of  vitreous  humour  has  diminished  very  considerably  since 
Yon  Graefe  substituted  the  latter  mode  of  removing  the  lens  (by  press- 
ing from  below)  for  the  "  Schlitten-manoeuvre,"  indeed  in  the  last  280 
operations  he  has  only  lost  vitreous  hxmiour  in  nine  cases,  which  gives 
less  than  4  per  cent.  In  three  of  these  the  vitreous  humour  was,  more- 
over, fluid.  If  this  occurs,  the  vitreous  may  escape  directly  the  section 
is  finished,  and  even  before  it  is  attempted  to  excise  a  portion  of  iris. 
In  such  a  case  it  is  best  to  excise  a  portion  of  iris,  if  this  can  be  done 
without  a  very  great  loss  of  vitreous,  and  then  to  remove  the  lens  in 
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pmmtioii,  which  maj  be  aooompanied  fay  sapporatiTe  iritis 
choroiditiB.     Agmm,  prolapse  of  the  iris  is  a  not  anfreqneDt 
tk».  proTiDg  »  aoi«»  not  only  of  great  annoj^ce  aiid 
eren  of  danger  to  the  eye.     The  after-treatment  also 
eare  and  attention — ^more,  indeed,  than  can  genenJQy  be 
an  Hospital,  especially  in  a  Greneral  one,  with  no  special 
ophthalmic  wards.     Now,  in  the  scoop  extraction,  these  two  principal 
dangciB    enpparation  of  the  oomea  and  prolapse  of  the  iris — are  nearly 
completdy  eliminated.     On  account  of  the  poeitkm  and  sfa^e  of  the 
incision,  sapporation  of  the  oomeai  even  of  limited  extent,  is  iwe,  and 
a  prolapse  of  the  iiis  can  only  be  slight,  and  is  confined  to  the  angifls  of 
the  section.     Moreorer,  chloroform  may  be  administered  without  any 
fear.     Bat  it  mnst  be  admitted  that  iritis,  chronic  and  inaidions  irido- 
choroiditis,  inflammation  of  the   intra-capsolar  cells,  and  seoondary 
cataract,  are  more  common  than  in  flap  extraction.      Von  Graele's 
operation,  however,  offers  all  the  advantages  of  the  scoop  extnedon, 
vis.,  the  administration  of  chloroform,  the  linear  shape  of  the  incisioii, 
involving  but  a  small  portion  of  the  cornea  and  the  iridectomy,  and 
yet  one  more  most  important  one,  the  power  of  removing  the  lens  with- 
out any  traction  instrument.     It  is  in  my  opinion  to  be  preferred,  as  a 
rule,  to  any  other  mode  of  extraction,  more  especially   in  Ho^xtal 
practice,  as  the  patient  requires  far  less  watching  and  attendance,  and 
the  after  treatment  is  extremely  simple.     The  conflnement  to  the  bed 
and  house  is  also  much  shorter  than  in  flap  extraction.      I  think  it  is 
especially  indicated  in  very  feeble,  decrepid,  nervous,  and  unmanageable 
patients,  or  those  sufiering  from  severe   cough,  or  bronchitis;   also 
if  the  pupil  is  adherent,  or  small  and  rigid,  so  that  it  dilates  but  im- 
perfectly under  the  influence  of  atropine,  or  if  the  cataract  is  complicated 
with  some  choroidal  or  retinal  lesion.     It  is  also  the  safest  operation  for 
diabetic  cataract,  for  in  the  flap  extraction  (even  with  a  preliminary 
iridectomy),  there  is  always  some  risk  of  suppuration  of  the  oomea  in 
these  patients,  as  they  are  generally  in  a  very  feeble  state  of  health. 
As  the  iris  is  exceptionally  impatient  of  irritation  and  bruising  in  cases 
of  diabetes,  it  may  be  advisable,  in  order  to  secure  the  greatest  im- 
munity from  this  danger,  to  make  a  double  iridectomy,  via.,  upwards 
and  downwards,  so  as  to  get  a  broad  vertical  pupil,  the  two  opposite 
portions  of  the  iris  being  thus  completely  cut  off  from  each  other.    I 
am  sometimes  asked  by  medical  practitioners  and  students  which  opera- 
tion I  consider  the  easiest  and  safest  for  an  inexperienced  operator.    I 
think  that,  all  things  considered,  the  downward  flap  operation  is  the 
easiest,  for  when  the  section  has  been  successfrilly  completed,  the  chief 
danger  and  difficulty  are  past ;  whereas  in  the  modified  linear  extraction 
the  iridectomy  is  superadded.     I  should,  therefore,  recommend  that 
when  the  surgeon  has  operated  several  times  by  the  lower  flap  extrao- 
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tion^  and  has  acquired  some  experience  and  dexterity,  he  should  pass  on 
to  ike  upper  flap  extraction,  and  Yon  Graefe's  operation.  The  only 
two  pointB  in  the  latter  which  demand  practice,  care,  and  dexterity,  are 
the  inciaion  and  the  removal  of  the  lens.  If  the  section  is  too  small, 
die  delivery  of  the  lens  will  be  difficult  and  forced,  and  will  necessitate 
enlargement  of  the  incision,  considerable  pressure  upon  the  eyeball,  or 
the  introduction  of  some  form  of  traction  instrument.  K,  on  the  other 
band,  it  is  too  large  and  lies  too  far  in  the  sclerotic,  there  is  imminent 
riflk  of  losing  much  vitreous  humour,  perhaps  even  before  the  removal 
of  the  lens  is  attempted.  Considerable  nicety  and  care  are  also  required 
in  fmairiTig  out  the  lens  by  pressing  upon  the  cornea  with  the  curette, 
for  if  this  is  roughly  and  dumsOy  done  the  hyaloid  may  be  ruptured, 
the  vitreous  escape,  and  the  lens  will  probably  be  pushed  somewhat 
aside,  and  a  scoop  will  have  to  be  employed  for  its  removal. 

9.— RBCLINATION  OR  COUCHING. 

I  only  mention  this  operation  to  state  that,  in  my  opinion,  it 

alMHild  be  completely  abandoned.     Although  it  may  appear  to  be 

temporarily  successful,  it  has  been  found  that  ultimately  about  50  per 

cent,  of  the  eyes  have  been  lost  from,  chronic  irido-choroiditis,  etc.     It 

is  performed  in  the  following  manner : — The  pupil  having  been  widely 

dilated  by  ataropine,  a  curved  couching  needle,  with  its  convex  surface 

turned  upwards,  is  passed  through  the  sclerotic  at  the  temporal  side,  a 

little  distance  from  the  cornea,  and  somewhat  below  its  horizontal 

diameter.    When  the  needle  has  penetrated  the  sclerotic,  it  is  to  be 

tamed  so  as  to  bring  its  convex  surface  parallel  to  the  iris,  behind 

which  it  is  to  be  carried  to  the  edge  of  the  pupil,  and  then  passed 

diagonally  across  to  the  opposite  side  of  the  anterior  chamber^     When 

its  point  has  arrived  near  the  inner  and  upper  edge  of  the  pupil,  the 

handle  of  the  instrument  is  to  be  lightly  tilted  upwards  between  the 

fingers,  and  the  lens  slowly  depressed  by  the  concave  surface  of  the 

needle  into  the  lower  and  outer  portion  of  the  vitreous  humour.     It 

should  be  kept  by  the  needle  in  this  position  for  a  few  moments,  in 

order  to  prevent  its  reascending.     The  needle  is  then  to  be  slightly 

rotated,  in  order  to  disentangle  its  point,  and  drawn  back  to  the  point 

of  entrance.     The  operator  should  wait  for  a  few  moments  to  see  if  the 

lens  rises  up  again,  in  which  case  the  depression  is  to  be  repeated. 

10.— DIVISION  OR  SOLUTION  OF  CATARACT. 

This  operation  is  more  especially  indicated  in  the  cortical  cataract 
of  diiildren  and  of  young  persons  up  to  the  age  of  twenty,  or  even 
tweoty-five;  also  in  those  forms  of  lamellar  cataract  in  which  the 
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its  capsule  by  passing  Critchett's  scoop  behind  it  into  the  vitreous 
humour,  and  lifting  it  ont.  A  considerable  qnontitj  of  vitreons  will  of 
oonrse  escape,  bat  subsequent  inflammation  is  likely  to  be  far  less 
aeyere  if  the  entire  lens  is  remoyed  in  its  capsule,  than  if  mare  or  less 
considerable  fragments  of  lens  substance  and  capsule  remain  behind. 

Sereral  of  the  best  operators  still  differ  in  opinion  as  to  the  adyan- 
tage  of  making  the  section  in  the  sclerotic  or  in  the  cornea,  whilst 
Chraefe  prefers  the  former,  Critchett  and  Arlt  are  in  &your  of  the  latter 
proceeding.  I  think  that  the  exact  line  and  sise  of  the  incision  should 
yaiy  with  the  size  and  hardness  of  the  nucleus  and  with  the  size  of  the 
cornea.  If  the  nucleus  is  large  and  firm,  and  the  diameter  of  tibe 
cornea  small,  the  section  should  be  made  slightly  more  in  the  sclerotic, 
the  puncture  and  counter-puncture  being  also  somewhat  lower,  for 
thus  we  shall  gain  a  larger  section,  and  the  deHyery  of  the  lens  will  be 
easy  and  free  from  all  squeezing  and  bruising  of  the  parts.  If  the 
section  is  nuwle  in  the  cornea,  and  more  especially  if  a  portion  of 
cornea  is  left  standing  at  the  top,  the  exit  of  the  lens  is  often  difficult 
and  laboured,  and  accompanied  by  a  good  deal  of  bruising  of  the  parts 
and  stripping  off  of  the  surface  matter  of  the  lens,  which,  if  it  remains 
behind,  may  set  up  yery  considerable  irritation.  Moreoy^  the  upper 
edge  of  the  lens  may  be  caught  behind  the  portion  of  the  cornea  whidi 
has  been  left  standing,  and  be  firmly  wedged  in  between  it,  or  the  lens 
may  even  be  displaced  upwards  behind  i^e  sclerotic.  This  is  the  more 
apt  to  occur  if  the  first  pressure  which  is  nuwle  with  the  curette  upon 
the  lower  portion  of  the  cornea  is  not  made  backwards  and  upwards, 
but  only  upwards,  for  then  the  lens  will  be  pushed  directly  upwards, 
and  may  become  lodged  behind  the  upper  portion  of  the  cornea.  The 
object  of  the  backward  pressure  upon  the  lower  portion  of  the  lens  is 
to  tilt  its  upper  edge  into  the  section,  for  when  it  has  once  gained  this 
position  the  escape  of  the  lens  is  easy  enough,  providing  the  section  be 
of  a  sufficient  size.  My  own  experience,  I  must  admit,  is  greatly  in 
favour  of  the  sclerotic  section  lying  in  the  sclero-comeal  junction  or 
very  slightly  beyond  it.  Where  a  considerable  section  is  required,  I 
prefer  to  obtain  this  rather  by  making  the  pimcture  and  counter-punc- 
ture lower,  than  by  making  the  section  more  in  the  sclerotic,  for  in  the 
latter  case  there  is  always  a  greater  risk  of  loss  of  vitreous. 

The  after  treatment  of  this  operation  is  generally  extremely  simple, 
liebreich's  bandage  should  be  applied  directly  after  the  operation,  and 
if  any  severe  pain  should  arise  in  the  course  of  the  day,  cold  water 
dressing  (frequently  changed)  should  be  applied,  care  being  taken  that 
it  is  not  persisted  in  too  long.  If  the  pain  does  not  yield  to  this  treat- 
ment, a  leech  or  two  should  be  applied  to  the  temple.  On  the  second  day 
atropine  drops  should  be  prescribed.  The  patient  may  genenJly  leave 
his  bed  on  the  second  or  third  day,  but  this  will  depend  upon  individual 
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cmnuDBtAiioeB,  and  upon  the  &ct  as  to  whether  he  can  have  proper 
saperrisiozi.  With  some  patients  it  is  advisable  to  permit  their  leaving 
the  bed  even  the  day  after  the  operation,  bnt  it  is  always  wiser  to  err 
on  tlie  side  of  safety.  The  general  roles  laid  down  for  the  after  treat- 
ment of  flap-extraction  also  apply  to  Yon  Graefe's  operation. 

The  snooeas  of  this  operation  has  been  so  great,  that  most  ophthal- 
BK^ogists,  amongst  whom  I  may  mention  Mr.  Bowman,  have  entirely 
abandoned  the  scoop  extraction^  and  even  to  a  gpreat  extent  the  flap 
operation.  My  own  experience  of  it  is  also  extremely  favourable,  and 
I  prefer  it  greatly  to  every  other  mode  of  extraction. 

Dr.  Taylor,  of  Nottingham,  has  operated  by  a  method  somewhat 
smiilsr  to  that  of  Von  Graefe  (bat  qnite  independently  of  him)  since 
the  Bommer  of  1865,  indeed  both  appear  to  have  begnn  abont  the  same 
time.  In  No.  9  of  the  OphthaJmie  Review  (April,  1866),  Dr.  Taylor 
says : — **  I  have  also,  in  certain  cases  where  the  resnlts  of  sclero-choroi- 
ditis  posteErior,  extensive  atheroma  of  the  vessels,  staphyloma,  or  other 
disease  of  the  eyeball,  render  it  nnsafe  to  reduce  tension  so  suddenly  or 
oompletely  as  is  done  by  the  ordinary  flap  operation,  endeavonred  to 
obviate  the  dangers  of  escape  of  vitreous,  hesmorrhage,  and  subsequent 
■nppnratiQn  of  the  eyeball  by  a  modification  of  Schuft's  operation- 
premising  an  iridectomy  as  above,  and  making  the  incision  with  a  small 
ground  down  cataract-knife,  entered  in  the  cornea  and  sclerotic  junction, 
and  emerging  at  a  counter-puncture,  so  as  to  incise  a  little  more  than 
the  upper  third  of  the  cornea,  the  opening  being  well  back,  and  larger 
than  the  large  one  sometimes  required  in  Schuft's  operation.  The  eye 
may  be  safely  fixed  throughout  the  operation.  The  flap  cannot  be 
tamed  down;  and  yet,  if  the  posterior  lip  of  the  wound  be  gently 
pressed  back,  the  lens  may  be  coaxed  out  without  passing  any  instru- 
ment into  the  eye." 

I  will  now  briefly  mention  the  principal  arguments  which  may  be 
advanced  in  &vour  of  or  against  the  different  operations  for  senile 
cataract.  In  doing  this  I  shall  confine  myself  to  the  flap  extraction, 
the  scoop  operation,  and  Yon  Graefe's  new  modified  linear  extraction. 

There  cannot  be  any  doubt  that  the  common  flap  extraction  is  the 
moat  perfect  operation  of  all,  when  it  turns  out  perfectly  successful.  It 
is  neariy  free  from  pain ;  it  does  not  in  the  least  interfere  with  the 
^peanuDce  of  the  eye ;  the  pupil  remains  central  and  moveable ;  the  sight 
is  perfect,  and  is  not  at  all  deteriorated  and  oonfrised  by  circles  of 
diffosion  upon  the  retina,  which  are  always  more  or  less  present  when 
am  iridectomy  has  been  performed.  It  must,  however,  be  confessed  that 
these  great  advantages  are  often  more  than  counterbalanced  by  the 
oonsidarable  dangers  which  beset  the  operation.  On  account  of  the 
gieat  sise  of  the  flap,  there  is  much  risk  of  the  vitality  of  the  cornea 
lny^wniT^g  impaired,  and  of  its  undergoing  partial  or  even  diffuse  sup- 
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pnration,  which  may  be  aooompanied  by  sappnratiye  iritiB  or  irido- 
choToiditiji.     Agam,  proli^we  of  the  iris  is  a  not  nnfreqnent  oomplica- 
tion,  proving  a  source  not  only  of  great  annoyance  and  irritation,  bnt 
even  of  danger  to  the  eye.     The  after-treatment  also  denumds  mnoh 
care  and  attention — ^more,  indeed,  than  can  generally  be  bestowed  in 
an  Hospital,  especially  in  a  General  one,  with  no  special  nnrses  or 
ophthalmic  wards.     Now,  in  the  scoop  extraction,  these  two  principal 
dangers — sappnration  of  the  cornea  and  prolapse  of  the  iris — are  nearly 
completely  eliminated.     On  acoonnt  of  the  position  and  shape  of  the 
incision,  sappnration  of  the  cornea,  even  of  limited  extent,  is  rare,  and 
a  prolapse  of  the  iris  can  only  be  slight,  and  is  confined  to  the  angles  of 
the  section.     Moreover,  chloroform  may  be  administered  without  any 
fear.     Bat  it  mast  be  admitted  that  iritis,  chronic  and  insidioos  irido- 
choroiditis,  inflammation  of  the   intra-capsolar  ceUs,  and  secondary 
cataract,  are  more  common  than  in  flap  extraction.      Von  Oraefe's 
operation,  however,  offers  all  the  advantages  of  the  scoop  extracticm, 
vis.,  the  administration  of  chloroform,  the  linear  shape  of  the  incision, 
involving  bat  a  small  portion  of  the  cornea  and  the  iridectomy,  and 
yet  one  more  most  important  one,  the  power  of  removing  the  lena  with- 
out any  traction  instrnment.     It  is  in  my  opinion  to  be  preferred,  as  a 
rale,  to  any  other  mode  of  extraction,  more  especially   in   Hospital 
practice,  as  the  patient  requires  far  less  watching  and  attendance,  and 
the  after  treatment  is  extremely  simple.     The  confinement  to  the  bed 
and  house  is  also  much  shorter  than  in  flap  extraction.     I  think  it  is 
especially  indicated  in  very  feeble,  decrepid,  nervous,  and  unmanageable 
patients,  or  those  suffering  from  severe   cough,  or  bronchitis;   also 
if  the  pupil  is  adherent,  or  small  and  rigid,  so  that  it  dilates  but  im- 
perfectly under  the  influence  of  atropine,  or  if  the  cataract  is  complicated 
with  some  choroidal  or  retinal  lesion.     It  is  also  the  safest  operation  for 
diabetic  cataract,  for  in  the  flap  extraction  (even  with  a  preliminary 
iridectomy),  there  is  always  some  risk  of  suppuration  of  the  cornea  in 
these  patients,  as  they  are  generally  in  a  very  feeble  state  of  health. 
As  the  iris  is  exceptionally  impatient  of  irritation  and  bruising  in  cases 
of  diabetes,  it  may  be  advisable,  in  order  to  secure  the  greatest  im- 
mimity  firom  this  danger,  to  make  a  double  iridectomy,  viz.,  upwards 
and  downwards,  so  as  to  get  a  broad  vertical  pupO,  the  two  opposite 
portions  of  the  iris  being  thus  completely  cut  off  from  each  other.     I 
am  sometimes  asked  by  medical  practitionerB  and  students  which  opera- 
tion I  consider  the  easiest  and  safest  for  an  inexperienced  operator.     I 
think  that,  all  things  considered,  the  downward  flap  operation  is  the 
easiest,  for  when  the  section  has  been  successfully  completed,  the  chief 
danger  and  difficulty  are  past ;  whereas  in  the  modified  linear  extraction 
the  iridectomy  is  superadded.     I  should,  therefore,  recommend  that 
when  the  surgeon  has  operated  several  times  by  the  lower  flap  extrac- 
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turn,  and  has  acquired  some  experience  and  dexterity,  he  should  pass  on 
to  the  vpper  flap  extraction^  and  Yon  Graefe's  operation.  The  only 
two  pointa  in  the  latter  which  demand  practice,  care,  and  dexterity,  are 
the  incision  and  the  remoyal  of  the  lens.  If  the  section  is  too  small, 
the  deliveiy  of  the  lens  will  be  difficult  and  forced,  and  will  necessitate 
enlanpement  of  the  incision,  considerable  pressure  upon  the  eyeball,  or 
the  i^ncidon  of  80b»  form  of  Wion  Ltrument  If.  onL  otker 
hand,  it  is  too  lai^  and  lies  too  far  in  the  sclerotic,  there  is  imminent 
risk  of  losing  much  vitreous  humour,  perhaps  even  before  the  removal 
of  the  lens  is  attempted.  Considerable  nicety  and  care  are  also  required 
in  onaTiTig  out  the  lens  by  pressing  upon  the  cornea  with  the  curette, 
foar  if  this  is  roughly  and  clumsily  done  the  hyaloid  may  be  ruptured, 
the  Titreons  escape,  and  the  lens  will  probably  be  pushed  somewhat 
aaidey  and  a  aooop  will  have  to  be  employed  for  its  removal. 

9.— RECLINATION  OR  COUCHING. 

I  only  mention  this  operation  to  state  that,  in  my  opinion,  it 

should  be  completely  abandoned.     Although  it  may  appear  to  be 

temporarily  successful,  it  has  been  found  that  ultimately  about  50  per 

cent,  of  the  eyes  have  been  lost  from  chronic  irido-choroiditis,  etc.     It 

is  performed  in  the  following  manner : — The  pupil  having  been  widely 

dilated  by  atropine,  a  curved  couching  needle,  with  its  convex  surface 

turned  upwards,  is  passed  through  the  sderotic  at  the  temporal  side,  a 

little  distance  from  the  cornea,  and  somewhat  below  its  horizontal 

diameter.    When  the  needle  has  penetrated  the  sclerotic,  it  is  to  be 

turned  so  as  to  bring  its  convex  surface  parallel  to  the  iris,  behind 

whicdi  it  is  to  be  carried  to  the  edge  of  the  papil,  and  then  passed 

diagonally  across  to  the  opposite  side  of  the  anterior  chamber.    YHien 

its  point  has  arrived  near  the  inner  and  upper  edge  of  the  pupil,  the 

handle  of  the  instrument  is  to  be  lightly  tilted  upwards  between  the 

fingers,  and  the  lens  slowly  depressed  by  the  concave  surface  of  the 

needle  into  the  lower  and  outer  portion  of  the  vitreous  humour.     It 

should  be  kept  by  the  needle  in  this  position  for  a  few  moments,  in 

order  to  prevent  its  reascending.    The  needle  is  then  to  be  slightly 

rotated,  in  order  to  disentangle  its  point,  and  drawn  back  to  the  point 

of  entrance.    The  operator  should  wait  for  a  few  moments  to  see  if  the 

lens  rises  up  again,  in  which  case  the  depression  is  to  be  repeated. 

10.— DIVISION  OR  SOLUTION  OP  CATARACT. 

This  operation  is  more  especially  indicated  in  the  cortical  cataract 
of  children  and  of  young  persons  up  to  the  age  of  twenty,  or  even 
twenty-five;  also  in  those  forms  of  lamellar  cataract  in  which  the 
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opacity  is  too  extensiye  to  allow  of  much  benefit  being  derived  from  an 
artificial  pupil.  After  the  age  of  thirty-five  or  forty,  the  lens  is  gene- 
rally too  hard  to  undergo  anything  but  very  slow  absorption,  even  after 
frequent  repetitions  of  the  operation ;  the  iris  is  also  more  impatient  of 
irritation  and  pressure,  so  that  the  danger  of  setting  up  iritis  is  much 
increased ;  and  there  are  other  operations  which  are  much  to  be  pre* 
ferred  for  cataracts  occurring  at  this  time  of  life.  In  infimts  and  young 
children  an  operation  for  cataract  should  not  be  unnecessarily  post- 
poned, as  the  presence  of  the  cataract  is  very  apt  in  infancy  to  give 
rise  to  nystagmus,  and  to  that  form  of  amblyopia  which  is  dependent 
upon  non-use  of  the  eyes,  and  which  is  similar  in  character  to  that  so 
oft;en  met  with  in  strabismus. 

The  object  of  the  operatiou  of  division  is  to  lacerate  the  anterior 
capsule  with  a  fine  needle,  so  as  slightly  to  break  up  the  surface  of  the 
lens  and  to  permit  the  aqueous  humour  to  come  into  contact  with  the 
lens  substance,  which,  imbibing  the  fluid,  softens,  and  becomes  gra- 
dually absorbed.  The  time  required  for  the  absorption  varies  with  the 
age  of  the  patient  and  the  consistence  of  the  cataract.  In  infants  and 
young  children  the  lens  is  oft)en  absorbed  in  frt)m  six  to  ten  weeks,  and 
one  operation  may  suffice  for  this  purpose.  But  in  adults  it  may  have 
to  be  repeated  several  times,  and  in  them  great  care  should  be  taken 
not  to  divide  the  capsule  and  the  lens  too  fr'eely  at  one  sitting,  for  this 
will  cause  great  swelling  of  the  lens  substance,  or  the  exit  of  con- 
siderable flakes  into  the  anterior  chamber,  and  either  of  these  causes 
may  set  up  severe  iritis  or  irido-cyclitis.  The  same  caution  is  neces- 
sary in  cases  of  lamellar  cataract,  because  in  these,  a  large  portion  of 
the  lens  is  transparent  and  of  normal  consistence,  and  will  therefore 
imbibe  much  aqueous  humour  and  Erwell  up  very  considerably. 

Prior  to  the  operation  the  pupil  should  be  widely  dilated  with 
atropine.  The  patient,  more  especially  if  a  child,  should  be  placed 
under  the  influence  of  chloroform.  Infants  should  be  firmly  rolled  in 
a  blanket  or  sheet  so  that  their  movements  may  be  controlled.  The 
eyelids  are  to  be  kept  apart  with  the  spring  speculum,  and  the  eye 
fixed  with  a  pair  of  forceps.  A  very  fine  needle  is  then  to  be  passed 
somewhat  obliquely  through  the  outer  and  lower  quadrant  of  the 
cornea,  at  a  point  lying  well  within  the  dilated  pupil,  so  that  the  iris 
may  not  be  touched  by  the  stem  of  the  needle  during  the  breaking  up 
of  the  lens.  The  track  of  the  corneal  wound  must  not  be  too  slanting, 
otherwise  its  channel  will  be  too  long,  and  the  tissue  of  the  cornea  will 
be  stretched  and  bruised  during  the  working  of  the  needle,  and  this 
may  produce  an  opacity  of  the  cornea ;  nor  must  it  be  too  straight, 
otherwise  the  aqueous  humour  might  easily  escape.  The  size  and 
number  of  the  incisions  in  the  capsule  must  vary  with  the  amount  of 
efiect  that  we  desire.    K  the  latter  is  to  be  but  very  slight,  a  single 
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small  horizontal  or  yertical  tear  may  suffice,  or  a  crucial  incision  of 
limited  extent  may  be  made.  But  if  we  desire  a  more  considerable 
effect,  more  especially  in  the  cortical  cataract  of  children,  the  incisions 
must  be  more  extensive,  or  the  superficial  portion  of  the  lens  is  to  be 
gently  broken  up  or  comminuted  by  a  series  of  short  superficial  inci- 
sions, which  converge  towards  the  centre  of  the  cataract.  In  infanta 
and  young  children  the  needle  may  be  far  more  freely  used  than  in 
adults,  or  in  cases  of  lamellar  or  partial  cataract.  In  such,  it  is  always 
safer  to  repeat  the  operation,  even'  several  times,  than  to  do  too  much 
at  one  sitting.  It  may  be  repeated  at  intervals  of  three  or  four  weeks, 
if  it  is  found  that  the  absorption  has  become  arrested  or  progresses  but 
very  slowly;  but  all  irritability  and  redness  of  the  eye  should  have 
disappeared  before  the  needle  is  again  introduced.  If  the  opening  in 
the  capsule  is  too  large,  or  the  cataract  broken  up  too  freely,  the  lens 
will  imbibe  much  aqueous  humour,  and,  swelling  up  very  considerably, 
will  press  upon  the  iris  and  ciliary  body,  and  may  thus  set  up  severe 
iritis  or  irido-cyclitis ;  or  if  the  incisions  in  the  capsule  are  too  exten- 
sive, fragments  of  lens  substance  may  fall  into  the  anterior  chamber, 
and  there  set  up  great  irritation. 

The  needle  used  for  this  operation  should  be  very  small ;  ^^ 
its  cutting,  spear-shaped  point  shoxdd  only  extend  to  about 
-i>|-th  or  i^^th  of  an  inch  iram  the  end,  and  the  stem  should  be 
cylindrical,  so  that  the  aqueous  humour  may  be  retained 
throughout  the  operation.  I  always  use  Bowman's  fine  stop 
needle  (Fig.  39),  which  frdfiils  all  these  indications. 

The  after-treatment  is  generally  very  simple.  The  pupil 
should  be  kept  widely  dilated  with  atropine,  so  that  ihe  iris 
cannot  be  pressed  upon  by  the  swollen  lens  or  any  flakes 
that  may  have  fallen  into  the  anterior  chamber.  A  bandage 
should  be  worn  for  the  first  twenty-four  hours,  and  the 
patient  should  be  kept  in  a  somewhat  darkened  room  for 
the  first  day  or  two,  especially  if  there  is  much  reaction.  Gene- 
rally, however,  this  is  but  slight,  the  eye  only  looking  flushed,  and 
watering  somewhat  on  exposure  to  bright  light.  My  friend,  Mr.  Law- 
son,  has  even  successfrdly  operated  by  this  method  upon  some  cases  of 
monocular  cortical  cataract  in  adults  (between  the  ages  of  twenty  and 
thirty),  and  treated  them  throughout  as  out-patients.  These  were, 
however,  exceptional  cases,  in  which  it  was  absolutely  necessary  that 
the  patients  should  follow  their  employment.  In  order  to  expedite  the 
cure,  which  is  often  of  consequence  in  patients  from  the  country,  it  is  a 
y^rj  good  plan,  after  the  lens  matter  has  become  softened  by  the 
admission  of  the  aqueous,  to  remove  the  whole  cataract  by  a  broad  linear 
incision.  In  children  this  may  generally  be  done  within  a  week  after 
the  division,  and  thus  the  sight  may  be  restored  in  a  few  days,  whereas, 
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otherwise,  many  weeks  or  even  months  would  have  elapsed  before  the 
cataract  would  have  been  entirely  absorbed.  The  same  proceeding 
may  be  employed  in  cases  of  partial  cataract,  the  transparent  portion 
of  the  lens  being  made  opaque,  and  softened  by  the  introduction  of  the 
needle.  This  mode  of  operation  has  been  very  successftilly  practised 
and  much  advocated  by  Mr.  Bowman,  who  also  often  advantageously 
employs  the  suction  syringe  for  the  removal  of  the  softened  lens  after 
it  has  been  previously  broken  up  by  the  needle. 

If  symptoms  of  irritation  and  inflammation  should  set  in  after  the 
operation  of  division,  and  they  do  not  readily  yield  to  antiphlogistics, 
but  increase  in  severity,  and  more  especially  if  the  tension  of  the  eye- 
ball is  augmented,  the  cataract  should  be  at  once  removed  through  a 
good-sized  linear  incision,  made  near  the  periphery  of  the  cornea  with 
an  iridectomy  knife.  This  is  also  to  be  done  if  the  capsule  has  been 
too  freely  divided,  and  the  nucleus  or  considerable  portions  of  lens 
substance  have  fallen  into  the  anterior  chamber,  and  are  setting  up 
much  irritation.  If  the  lens  is  so  firm  that  it  cannot  all  be  readily 
removed  through  the  linear  section,  it  will  be  wiser  to  combine  an 
iridectomy  with  it,  than  to  endeavoar  to  remove  the  portions  of  lens  by 
repeated  introductions  of  the  curette  into  the  anterior  chamber.  An 
iridectomy  is  also  indicated  if  the  increase  of  tension  has  existed  for 
some  little  time,  and  if  the  perception  of  light  and  the  extent  of  the 
field  of  vision  are  markedly  deteriorated. 

Two  special  forms  of  inflammation  may  follow  the  operation,  and 
endanger  the  safety  of  the  eye.  In  the  one,  the  inflammation  is  chiefly 
plastic  or  purulent  in  character.  The  iritis  or  irido-cyclitis  is  accom- 
panied by  plastic  exudations  behind  the  iris,  and  into  the  vitreous 
humour,  leading  eventually  in  all  probability  to  chronic  irido-choroiditis 
and  atrophy  of  the  globe.  In  the  other  form,  the  inflammation  is  of  a 
serous  nature,  giving  rise  to  an  increased  secretion  of  the  vitreous 
humour,  and  an  augmentation  of  the  intra-ocular  pressure — ^in  a  word, 
to  a  glaucomatous  condition  of  the  eyeball,  which  may  cause  irre- 
trievable destruction  of  the  sight  if  timely  relief  be  not  afforded. 

As  these  inflammatory  complications  are  most  apt  to  occur  in 
adults  above  the  age  of  fifteen  or  twenty,  more  especially  if  the 
cataract  is  only  partial  or  of  a  lamellar  nature.  Yon  Graefe  advises 
that  in  such  cases,  or  if  any  posterior  synechia  exist,  an  upward  iri- 
dectomy should  be  made  a  few  weeks  before  the  operation  of  division. 
By  so  doing,  plenty  of  room  will  be  afforded  for  the  swelling  up  of  the 
lens,  and  if  fragments  have  fidlen  into  the  anterior  chamber,  they  will 
produce  far  less  irritation. 
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11.— OPEBATIONS  FOR  LAMELLAR  OR  ZONULAR 
CATARACT. 

Wbcu  deHcnibing  the  natore  of  lamellair  cataract,  I  menticaied  that 
m  those  cases  in  which  a  sufficientlj  broad  mai^iu  of  transparent  lens 
eDbstutoe  exists,  great  imprOTement  of  vision  may  often  be  attained 
bj  liiUting  the  pupil  hy  atropine.  A  glance  at  the  acoompanying 
Ggnres  ^rill  explain  this.  Jn  Fig.  40,  a  represents  the  undilated  pnpil 
oocnpied  hj  the  opacity  h,  which  extends  beneath  the  iris  as  far  as  the 
dotted  line  c,  where  the  transparent  margin  d  commences.     As  tbe 

Fig.  40.  Fig.  41. 

^         ®^ 

latter  ia  oompletely  coyered  b7  l^he  iris,  the  rays  of  light  can  only  pass 
UuT>agfa  the  central  opaque  portion ;  hence  the  indistiiiotness  of  vision. 
Bnt  when  tlie  papil  is  dilated  (Fig.  41)  the  transparent  margin  of  the 
lens  d  is  nncorered,  and  the  rays  can  now  pass  throngh  it  to  the 
retina.  This  fitct  is  of  great  practical  importance,  for  it  fiirniBhes  ns 
widi  a  very  valoable  indication  as  to  the  treatment  of  such  cases  of 
1"»'*T1^^^^  cataract,  for  we  may  often  succeed  in  restoring  excellent 
risioD  by  simply  making  an  artificial  pnpil  withoat  operating  upon  the 
lena  itself.  Snch  a  proceeding  possesses  very  marked  advantages  over 
any  operation  for  the  removal  of  the  lens ;  for  the  patient  retains  the 
power  of  accommodation,  and  is  freed  from  tiie  necessity  of  wearing 
cataract  glasses,  which  are  not  only  inconvenient,  bat  also  unsightly, 
nu»«  especially  in  youthful  individuals.  The  arti£cial  pupil  may  be 
made  either  hj  means  of  an  irideotomy  or  an  iridodeeis.  The  former 
operation  has  the  disadvantage  that  the  base  of  the  artificial  pupil 
(Fig.  42)  is  opposite  the  periphery  of  the  lens  d,  and  may  therefore 
give  rise  to  a  certain  indistinctness  of  vision,  on 
acoonnt  of  the  rays  being  irregularly  refracted  by  ^'B-  **■ 

the  edge  of  the  cornea  and  lens,  circles  of  difiiision 
on  the  retina  being  thus  produced.  In  order  to 
diminish  this  defect,  the  iridectomy  should  be  bnt 
■malL  In  most  cases  1  think  Mr.  Gritchett's  opera- 
tion of  iridodeeis  is  to  be  preferred.  A  considerable 
pcvtion  of  iris  should  be  drawn  out,  in  order  that  the  ''B^- 

entire  pnpil  may  be  drawn  near  the  mai^n  of  thi 
cornea,  for  the  iris  will  thns  cover  a  large  extent  o 
tlie  opaque  portion  of  the  lens.  There  will  thns 
result  a  papil  like  that  in  Fig.  43,  having  its  apex. 


Tig.  43. 
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and  not  ite  base,  opposite  the  clear  portion  of  the  lens.  Mr.  Oritchett 
has  also  in  some  cases  obtained  great  improvement  of  sight  by  making 
a  second  iridodesis  close  to  the  other,  thns  gaining  a  somewhat  broader 
pupil,  and  admitting  more  light. 

If  the  transparent  margin  in  lamellar  cataract  is  not  sufficiently 
broad  or  clear  to  admit  of  much  improyement  of  vision  by  an  artificial 
pupil,  the  lens  itself  must  be  operated  upon  either  by  division  with  or 
without  iridectomy,  or  by  Von  Gh«efe's  operation. 

In  persons  under  25,  I  think  it  best  slightly  to  divide  the  lens  with 
a  needle,  and  to  repeat  this  several  times,  and  then,  when  the  whole 
lens  has  become  opaque  and  softened,  to  remove  it  through  a  large 
linear  incision,  or  with  the  suction  curette.  It  is  never  wise  to  operate 
upon  both  eyes  at  the  same  time,  for  in  some  cases  eyes  affected  with 
lamellar  cataract  are  extremely  irritable,  and  considerable  irido-choroi- 
ditis,  with  or  without  sloughing  of  the  cornea,  may  supervene  and 
destroy  the  eye.  If  this  has  occurred  in  the  one  eye,  we  should  be 
greatly  upon  our  guard  in  operating  upon  the  second  at  a  subsequent 
period,  or  devise  some  other  mode  of  operating.  In  persons  above 
the  age  of  25, 1  have  succeeded  very  well  in  removing  the  lens  by  Yon 
Oraefe's  operation. 

12.— OPERATIONS  FOR  TRAUMATIC  CATARACT. 

If  the  wound  in  the  lens  is  of  but  slight  extent,  and  the  patient 
young,  the  cataract  may  be  left  to  absorption  if  no  symptoms  of  in- 
flanmiation  set  in.  The  pupil  should  be  kept  widely  dilated  with 
atropine,  and  the  condition  of  the  eye  carefully  watched.  If  inflam- 
matoiy  symptoms  supervene,  it  may  be  necessary  to  remove  the  lens 
by  linear  extraction,  more  especially  if  it  swells  up  considerably,  or 
large  portions  have  fallen  into  the  anterior  chamber  and  are  setting  up 
irritation.  This  operation  should  also  be  at  once  performed  if  the 
wound  in  the  lens  has  been  considerable,  so  that  the  latter,  imbibing 
much  aqueous  humour,  becomes  rapidly  swollen  and  presses  upon  the 
iris  and  ciliary  body.  The  simple  linear  extraction  will  generally  suffice 
if  the  lens  is  so  softened  that  it  will  readily  escape  through  the 
incision.  But  if  the  nucleus  or  the  greater  portion  of  the  lens  is  still 
firm,  it  may  be  more  advisable  to  nuike  a  large  iridectomy,  in  order  to 
afford  more  room  for  the  swelling  of  the  lens,  and  then  to  leave  the 
latter  to  undergo  absorption,  which  will  now  be  attended  by  &r  less 
risk.  In  those  cases  in  which  great  swelling  of  the  lens  is  accompanied 
by  severe  inflammation,  it  will  be  best  to  make  a  large  iridectomy,  and 
remove  the  cataract  either  with  or  without  the  aid  of  the  scoop.  If 
there  is  much  soft  matter,  this  may  be  removed  with  the  suction  syringe, 
although  I  am  rather  afraid  of  its  use  in  such  cases,  especially  if  there 
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is  any  iritis  or  irido-ohoroiditis,  bb  it  maj  easily  prodnce  hyper»mia  ex 
vacuo  of  the  inner  tunics  of  the  eyeball.  If  a  foreign  body — e.^.,  a 
chip  of  steel,  glass,  or  gun-cap — ^is  lodged  in  the  lens,  it  is  wiser  to 
endeavour  to  remove  it,  together  with  the  lens.  This  should  be  done 
by  introducing  a  scoop  well  behind  the  foreign  body  and  lifting  it  out ; 
for  if  we  permit  the  lens  to  undergo  absorption,  the  foreign  body  will 
at  last  become  disengaged  and  fiJl  down  into  the  anterior  or  posterior 
chamber,  and  probably  set  up  severe  and  even  perhaps  destructive 
inflammation.  The  situation  of  a  bit  of  metal  in  the  lens  may  often 
be  recognised  by  the  aid  of  the  oblique  illumination,  when  we  may 
observe  a  little  brown  spot  in  the  lens,  or  a  little  dark  line  showing  the 
track  of  the  foreign  body. 

If  the  foreign  body  has  passed  through  the  lens  and  is  lodged  in 
the  vitreous  humour,  retina,  or  choroid,  great  attention  must  be  paid 
to  the  condition  of  the  eye,  as  severe  and  destructive  inflammation  is 
but  too  likely  to  ensue.  The  degree  of  sight,  the  state  of  the  field  of 
vision,  and  the  tension  of  the  eyeball,  should  be  especially  watched. 
If  in  such  a  case  t}ie  lens  swells  up  very  considerably,  it  may  be  wise  to 
perform  linear  or  scoop  extraction  combined  with  a  large  iridectomy, 
in  the  hope  that  the  absence  of  the  lens  may  diminish  the  inflammation, 
although  it  must  be  remembered  that  the  chief  exciting  cause — the 
foreign  body — still  remains  behind,  and  may  at  any  time,  even  after 
the  lapse  of  years,  again  set  up  inflammation.  In  all  such  cases  of 
injury,  the  condition  of  the  other  eye  must  also  be  anxiously  watched. 
At  the  earliest  symptoms  of  sympathetic  inflammation,  or  even  of  well- 
marked  and  recurrent  sympathetic  irritation,  the  wounded  eye  should 
be  at  once  removed,  for  only  thus  can  we  ensure  the  safety  of  the  other. 
If  the  injury  is  so  severe  that  the  sight  is  greatly,  and  probably  per- 
manently, impaired,  the  immediate  removal  of  the  eye  may  be  indicated, 
even  although  the  other  eye  does  not  sympathise.  This  is  especially  the 
case  amongst  the  labouring  classes,  who  cannot  be  under  our  immediate 
supervision,  or  cannot  aflbrd  the  time  to  undergo  a  lengthened  course 
of  treatment  without  the  hopes  of  regaining  any  useful  degree  of 
vision.  The  same  course  may  be  advisable  amongst  the  higher  classes, 
if  from  circumstances — such  as  officers  being  ordered  abroad,  necessity 
for  a  long  voyage,  etc. — they  cannot  be  under  constant  supervision,  so 
that  the  earliest  symptoms  of  sympathetic  inflammation  may  be  detected. 

13.— REMOVAL  OF  SOFT  CATARACT  BY  A  SUCTION 

INSTRUMENT. 

In  the  extraction  of  soft  cataract  through  a  simple  linear  incision, 
some  difficulty  is  occasionally  experienced  in  removing  the  firmer 
portions  without  exerting  a  certain  amount  of  pressure  upon  the  globe. 
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or  mtrodncing  the  curette  into  the  anterior  chamber.  This  difficulty 
haB  led  Mr.  Pridgin  Teale*  to  the  iogenioiis  employment  of  a  suction 
curette  for  the  more  easy  and  complete  extraction  of  soft  cataract. 

His  instnuuent  consists  of  three  parts — a  cnrette,  a  handle,  and  a 
snctiou-tube. 

Fig.  41.  "  The  curette  is  the  size  of  the  ordinary 

curette,  but  differs  &om  it  in  being  roofed 
in  to  within  one  line  of  its  extremity,  thus 
forming  a  iahe  flattened  on  its  npper  snr- 
face,  and  tenninating,  as  it  were,  in  a  small 
cap.  The  cnrette  is  screwed  into  the 
'  handle,' 

"The  AamQff  receives  the  curette,  and  is 
hollow  for  a  short  distance,  thns  being  a 
contionation  of  the  tube  of  the  cnrette. 
Passing  ont'at  right  angles  &om  this  por- 
tion of  the  handle  is  a  Inrther  continnation 
of  the  tube,  to  which  the  '  saction-tabe ' 
can  be  fixed. 

"  The  suction-tube  is  a  piece  of  india- 
mbber  tnbing,  ten  or  twelve  inches  long, 
having  an  ivory  or  metal  montb-piece  at  one 
end,  and  fitting  on  to  the  projecting  part  of 
the  handle  by  the  other," 

Mr.  Teale  describes  his  mode  of  nsing 
it  thns : — "  The  anterior  capsole  of  the  lens 
having  been  freely  torn  asnnder  by  two 
needles,  a  small  opening  was  made  in  the 
cornea  by  the  broad  needle,  throngh  which 
the  BQction  cnrette  was  introdnced.  Holding 
the  open  end  of  the  cnrette  in  the  area  of 
the  pnpil,  and  slightly  depressing  it  towards 
the  posterior  capsule,  I  withdrew,  by  sue- 
fion,  the  soft  matter,  the  papil  becoming 
perfectly  clear  in  a  few  seconds." 

Mr.  Bowman  has  devised  an  excellent 
suction  syringe  (Fig.  44),  the  use  of  which 
is,  I  think,  more  easy,  and  can  be  regulated 
with  more  nicety  than  the  cnrette.t  The 
operator  having  made  an  incision  in  the 
cornea  with  the  broad  needle,  and  freely 
After  LawBon.  divided  the  lens,  can  introdnce  the  nozzle  of 
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the  inBtnmient  (which  is  to  be  held  in  the  right  hand)  in  the  corneal 
aperture,  and  gently  "  suck  ont "  the  soft  lens  substance. 

Although  it  appears  that  the  idea  of  employing  suction  for  the 
removal  of  cataract  dates  back  as  far  as  the  fourth  century,  and  that  it 
has  since  been  advocated  by  several  authors,  more  especially  in  later 
years,  by  Blanchet  and  Langier,  it  never  attained  a  recognised  position 
until  it  was  introduced  by  Mr.  Teale.  This  operation  has  now  met 
with  much  and  deserved  favour,  more  especially  at  the  Boyal  London 
Ophthalmic  Hospital,  Moorfields,  where  it  has  been  employed  with 
marked  success.  It  is  especially  indicated  in  soft  cortical  cataract, 
which  may  generally  be  very  readily  and  completely  removed  by  the 
suction  instrument.  If  the  cataract  be  somewhat  more  firm  in  con- 
sistence, it  will  be  well  to  break  it  up  with  the  needle  a  few  days 
previously.  I  have  also  used  it  with  much  advantage  in  removing 
portions  of  soft  cortical  substance  which  have  remained  behind  in  the 
pupil  in  the  operations  for  senile  cataract,  either  in  the  common  flap  or 
Yon  Graefe's  operation,  for  such  portions  may  often  be  more  readily 
and  thoroughly  removed  in  this  way  than  by  rubbing  the  eyeball  or  the 
re-introduction  of  the  scoop.  Some  care  and  delicacy  are,  however, 
required  in  ihe  use  of  this  instrument,  for,  if  too  great  a  suction  power 
is  employed,  hyperemia  (ex  vacuo)  of  the  iris  and  the  deeper  txmics  of 
the  eyeball  may  easily  be  produced. 

14._SPERIN0'S  TREATMENT  OF  CATARACT  BY 

PARACENTESIS.* 

This  mode  of  treatment  is  chiefly  based  upon  the  theory  that  the 
impairment  of  vision  in  cataract  is  partly  dependent  upon  a  temporary 
disturbance  in  the  intra-ocular  circulation,  especially  an  occasional  state 
of  congestion  of  the  choroid,  and  partly  upon  the  opacity  of  the  lens. 
Dr.  Sperino  holds  that  the  opaque  lens  fibres  may  regain  their  trans- 
parency as  long  as  their  intimate  structure  is  not  disorganised,  which 
always  follows,  more  or  less  rapidly,  upon  the  opacity,  but  less  so 
in  old  than  in  young  persons.  Now,  as  the  operation  of  tapping  the 
anterior  chamber  relieves  the  intra-ocular  circulation,  it  often  produces 
a  marked  and  immediate  improvement  in  the  sight,  and  in  some  cases 
often-repeated  tappings  have  at  last  efiected  a  complete  cure.  In  others 
their  eflect  has  been  but  moderate,  or  even  negative.  The  operation 
consists  in  making  a  small  puncture  with  a  broad  needle  at  the  edge  of 
the  cornea  or  slightly  in  the  sclerotic ;  a  blunt  probe  is  then  inserted 
between  the  lips  of  the  wound,  and  the  aqueous  humour  slowly 
evacuated.      The  evacuations  by  the  same  opening    may  be  made 

*  Tide  a  most  interetting  work  by  Dr.  Sperino,  entitled  "  Etudes  Cliniques  but 
I'ETacuation  rep^t^  de  rHomeur  aqueuse  dans  lea  Maladies  de  TCEil,"  Turin,  1862. 
Also  a  reyiew  of  this  work  in  the  "  Ophthalmio  Beyiew,"  yii,  p.  294. 
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repeatedly  during  a  siiigle  mtting,  followed  by  an  interval  ct  seiveral 
days,  or  singly  at  an  interral  of  a  day  or  two.  The  operatkHiB  in 
cataract  were  repeated  a  great  nnmber  of  times.  In  one  case  167 
tappings  were  made,  and  finally  linear  extraction  was  perfoimed.  I 
am  not  aware  that  this  treatment  has  been  adopted  by  any  oQxer  surgeon 
on  a  sufficiently  large  scale  to  warrant  any  exact  conclusion  as  to  its 
efficacy.  It  would  be,  I  think,  very  difficult  to  find  patients  who  wonld 
submit  to  such  a  very  protracted  course  of  treatment  and  such  immeionB 
operations. 

15.— OPERATIONS  FOR  CAPSULAR  AND  SECONDABY 

CATARACT. 

I  have  already  stated  that  capsular  cataract  often  occurs  in  retro- 
gressive lenticular  cataract,  and  that  in  such  cases  it  may  be  advisable 
to  rcmoye  the  lens  in  its  capsule.  If,  in  an  operation  for  senile  cataract, 
the  capsule  is  found  so  tough  and  thickened  that  it  resists  the  pricker, 
it  should  be  torn  across  with  a  sharp  hook,  and  then,  after  the  extraction 
of  the  lens,  the  capsule  should  be  removed  by  the  hook  or  a  pair  of 
forceps.  In  such  cases  the  connexion  between  the  posterior  capsule  and 
the  hyaloid  is  not  unfrequently  loosened,  and  the  lens  may  oft^^i  be 
readily  extracted  in  its  capsule  by  the  hook.  Some  operators,  in  i^^ftlnng 
the  section,  divide  the  tough  capsule  across  with  the  point  of  the  knife. 

Secondary  cataracts  vary  much  in  thickness  and  opacity.  They 
may  be  produced  by  portions  of  lens  substance  remaining  behind  and 
becoming  entangled  in  the  capsule,  by  the  deposition  of  lymph  upon  the 
latter,  or  by  the  proliferation  of  the  intra-capsular  cells. 

Again,  if  the  more  fluid  constituents  of  a  cataract  become  absorbed 
and  the  cortical  substance  underg^oes  chalky  or  fatty  degeneration,  the 
lens  gradually  dwindles  down,  and  assumes  the  appearance  of  aflattoied, 
shrivelled  disc. 

Mr.  Bowman*  has  also  called  special  attention  to  another  form  of 
secondary  cataract,  in  which  the  capsule,  though  quite  transparent,  is 
crumpled  or  wrinkled,  and  thus  produces  much  confusion  of  vision  by 
irregularly  refracting  the  rays  of  light.  This  condition  of  the  c^»ale 
may  easily  escape  detection,  even  although  the  eye  be  examined  with 
the  oblique  illumination,  and  is  not  perhaps  noticed  until  the  ophthal- 
moscope is  employed,  when  the  observer  finds  that  he  cannot  obtain  a 
clear  and  distinct  view  of  the  optic  disc,  but  that  it  looks  somewhat  dis- 
torted. On  then  getting  the  capsule  itself  into  focus,  the  wrinkles  may 
be  readily  observed. 

No  operation  for  secondary  cataract  should  be  performed  until  the 
eye  has  quite  recovered  from  the  cataract  operation  and  is  entirely  fi«e 

•  «  E.  L.  O.  H.  B«p./'  ir. 
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from  all  irritation.  Generallj  three  to  four  months  should  be  allowed  to 
elapse  between  the  two  operations.  Nor  should  it  be  done  if  the  area 
of  the  pupil  is  not  of  a  good  size.  K  it  has  become  contracted,  or  is 
partially  occupied  by  lymph,  or  if  there  are  extensive  posterior  synechi®, 
a  preliminary  iridectomy  should  be  made,  and  then,  when  the  eye  has 
become  quiescent,  the  operation  upon  the  capsule  may  be  performed. 

Formerly,  the  fayourite  mode  of  operating  was  by  the  removal  of  the 
obstructing  membrane.  But  this  is  falling  more  and  more  into  disuse, 
as  it  often  proves  a  very  dangerous  operation  and  is  far  less  safe  than 
opening  up  the  membrane  by  the  needle,  which  is  attended  by  much  less 
risk  of  setting  up  inflammation.  Moreover,  it  is  a  well-established  fact 
that  a  small  clear  aperture  in  the  opaque  membrane  will  afford  most 
excellent  sight. 

For  the  needle  operation  chloroform  is  hardly  necessary,  unless  the 
patient  proves  very  unmanageable.  The  eyelids  should  be  kept  apart 
with  the  stop  speculum,  and  the  eye  may  be  steadied  with  the  forceps. 
Bowman's  fine  stop  needle  should  then  be  passed  through  the  cornea  at 
a  short  distance  from  the  margin,  and  the  operator  should  endeavour  to 
tear  a  hole  in  the  centre  of  the  opaque  membrane.  The  portion  which 
is  thinnest,  least  opaque,  and  consists  chiefly  of  wrinkled  capsule,  should 
be  selected  for  this  purpose.  It  is  to  be  torn  across  in  different  direc- 
tions, the  point  of  the  needle  comminuting  the  membrane,  without, 
however,  being  allowed  to  go  deeply  into  the  vitreous  humour.  If  the 
operator  finds,  after  one  or  two  ineffectual  attempts  to  transfix  it  and 
.tear  it  through,  that  the  false  membrane  yields  before  the  needle  and 
eludes  it,  or  if  it  is  too  tough  and  firm  to  be  torn  through,  he  should  at 
once  have  recourse  to  a  second  needle.  This  is  to  be  passed  into  the 
anterior  chamber  from  an  opposite  point  of  the  cornea.  Transfixing  and 
steadying  the  false  membrane  with  the  needle  held  in  his  left  hand,  the 
operator  employs  the  other  needle  to  tear  the  membrane  and  open  it  up. 
Or  the  points  of  the  needles  may  be  made  to  cross  each  other,  and  then, 
after  being  revolved  a  few  times  round  each  other,  be  separated,  which 
will  cause  the  membrane  to  be  torn  across.  Ghreat  care  must  be  taken 
to  use  the  needles  with  extreme  delicacy,  and  not  to  drag  roughly  upon 
the  adhesions  between  the  capsule  and  the  iris,  otherwise  severe  inflam- 
mation may  be  set  up.  If  any  portion  of  the  iris  should  have  been  con- 
siderably dragged  upon  during  the  use  of  the  needles,  it  may  be  advisable 
to  excise  this  segment,  in  order  to  allay  any  tendency  to  inflammatory 
reaction.  This  ingenious  double-needle  operation  was  first  devised  by 
Mr.  Bowman,*  and  has  proved  a  most  valuable  addition  to  Ophthalmic 
Surgery. 

Should  the  false  membrane  be  found  but  slightly  adherent  to  the 

•  "  Med.  Chir.  Trans.,"  1853,  p.  315. 
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iris,  BO  that  it  floats  almost  freely  in  the  pnpil,  the  adhesicHiBnutjbetoni 
tlinnigh  by  the  needle,  and  the  whole  membTsne  extracted  by  the  ratiml* 
or  small  iris  forceps  thrangh  a  linear  incision.  If  the  adheskinB  are 
fonod  to  be  so  firm  that  »  good  deal  of  force  would  have  to  be  etiipIoy«d 
to  break  them  down  or  to  divide  them,  this  shonld  on  no  acooont  be 
attempted;  bnt  the  fr«e  portion  should  be  caught  by  a  sharp  hook,  gently 
drawn  thrangh  the  linear  inoision,  and  snipped  oS,  whidi  will  leave  a 
good-aiied  opening  in  the  capsnle. 

In  cases  of  chalky  or  siUcnloae  cata- 
fig-  40-  ract,  in  which  the  c^isale  looks  like  a 

little  wrinkled  bag  contaiiung  small 
chalky  chips  of  lens,  it  may  be  possiUe 
to  remove  the  whole  c^isnle  ■with  a 
sharp  hook  throogh  a  good-siaed  linear 
incision,  as  in  Fig.  45.  Bat  it  is  often 
a  very  dangeroos  operation,  setting  np 
peritaps  severe  irido.choroiditiB,  vrhich 
may  evan  lead  to  atrophy  of  the  eyobaU. 
After  an  operation  for  eeomidaiT' 
cataract,  atropine  shonld  be  applied, 
the  patient  be  kept  in  a  somewhat 
darkened  room  for  a  few  days,  and 
Ailer  Stellwag.  carefully  watched,  in   ordor  that  the 

first  symptoms  of  inflammatory  reac- 
tion, accompanied,  perhaps,  by  increased  intra-ocalar  tension,  may  be 
detected.  Within  from  twelve  to  twenty-fonr  boon  of  the  operation 
iJie  patient  may  experience  a  good  deal  of  pun  in  and  aronnd  the  eye, 
and  down  the  corresponding  side  of  the  nose  (ciliary  neoral^)  ;  there  is 
perhaps  some  sobooi^jnnctival  injection  and  lachrymation,  and  the  ragbt 
appears  somewhat  cloady.  On  trying  the  tension  of  the  eyeball  it  is 
found  increased,  and  the  iris  poshed  forward  (sometimes  partially),  so 
that  the  anterior  chamber  is  narrowed.  If  the  intia-ocnlar  tension  i> 
considerably  increased  (T  2),  and  this  persists  for  twdve  hoars  from  tia 
commencement,  Mr.  Bowman*  strongly  advises  that  the  bnlging  part 
of  the  iris  should  be  panctnred  with  a  broad  needle,  thos  establishing  a 
commnnication  between  the  anterior  and  posterior  chambers,  which  wiU 
generally  diminish  the  intra-ocnlar  pressnre  and  cnt  short  the  inflam- 
mation. 

Dr.  Agnew,t  of  New  York,  has  devised  the  following  operation.    Ho 
passes  a  stop  needle  through  the  centre  of  the  menLbrane,  thns  fixing 
both  the  eye  and  the  latter ;  he  then  makes  a  linear  inoision  on  the  tem- 
poral aide  of  the  cornea,  through  which  he  passes  a  small  shaip-pointed 
•  B.  L.  O.  H.  Bep.,  It.,  866. 
t  "  XI.  HoDktBb.,"  1866,  p.  SS9. 
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book,  the  point  of  which  is  passed  into  the  same  opening  in  the  mem- 
bmie  aa  the  needle.  He  now  tears  the  membrane,  and  by  a  rotatory 
moTement  of  the  hook  rolls  it  np  round  the  latter,  and  then  either  draws 
it  oat  altogether,  or,  if  this  comiot  be  done,  he  tears  it  widely  open. 


16.— DISLOCATION  OF  THE  LENS  (ECTOPIA.  LENTIS). 

The  dislocation  of  the  lens  may  either  be  partial  or  complete.  In  the 
latter  caae  it  may  be  displaced  into  the  yitreons  or  aqueous  humours,  or 
beneaUi  the  conjnnctiya. 

Partial  Distoeation, — In  the  slightest  d^ree  of  partial  displacement 
the  lens  is  simply  tamed  somewhat  upon  its  axis,  one  portion  of  its 
periphery  being  tilted  obliquely  forwards  against  the  iris,  the  other 
backwards  and  away  from  the  latter.     Or  again,  the  dislocation  maybe 
eooentrie,  the  lens  being  somewhat  shifted  towards  a  certain  direction, 
so  that  its  centre  no  longer  corresponds  to  the  optic  axis,  but  lies  more 
or  leas  considerably  to  one  side  of  it ;  the  periphery  of  the  lens  may 
eren  lie  acroes  the  normal  pupil.     This  form  of  displacement  generally 
occarB  in  a  downward  direction  ;  but  it  may  also  take  place  upwards 
and  inwards,  or  upwards  and  outwards.     Such  partial  displacement  of 
the  lens  may  be  occasioned  by  various  causes,  amongst  others  by  ante- 
rior synechia,  for  if  in  such  a  case  an  adhesion  exists  between  the  iris 
and  the  capsule  of  the  lens,  the  latter  is  drawn  forwards  with  the  iris  at 
this  point,  and  therefore  somewhat  displaced  or  tilted.     It  may  also 
oocor,  as  Stellwag  has  pointed  out,  in  cases  of  anterior  scleral  staphy- 
loma. 

On  examining  an  eye  affected  with  partial  displacement  of  the  lens, 
we  find  that  when  it  is  moved  rapidly  about  in  different  directions,  the 
iris  is  slightly  tremulous  at  the  point  where  it  has  lost  the  support  of  the 
kns,  where  the  latter  has  receded  from  it.  Moreover,  it  is  here  also 
somewhat  cupped  or  curved  back,  being  on  the  other  hand  pushed 
forvrard  and  prominent  at  the  point  where  the  edge  of  the  lens  is 
tilted  forward  against  it.  In  the  former  situation  the  anterior  chamber 
win  consequently  be  slightly  deepened,  in  the  latter  narrowed.  If  the 
pupil  is  widely  dilated  with  atropine,  we  can  easily  recognise  the 
altered  position  of  the  lens  by  the  aid  of  the  oblique  illumination, 
or  still  better,  by  the  direct  examination  with  the  ophthalmoscope. 
With  the  latter,  the  free  edge  of  the  lens  wiQ  be  noticed  as  a  sharply 
defined,  dark,  curved  line,  traversing  the  red  fundus,  and  forming  the 
outline  of  a  transparent  or  opaque  lenticular  disc.  If  the  displacement 
is  so  great  that  a  considerable  portion  of  the  background  of  the  eye  can 
he  examined  through  that  part  of  the  pupil  in  which  the  lens  is  absent, 
a  distinct  erect  image  of  the  details  of  the  fundus  will  be  obtained.    In 
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the  reverse  image  the  prismatic  action  of  the  edge  of  the  lens  can  be 
easily  observed,  for  then  the  doable  image  of  the  fondns  will  appear, 
and  the  two  images  cannot  be  simnltaneooslj  distinctly  seen,  for  whilst 
the  one  is  clearly  defined,  the  other  will  appear  hazy,  and  in  order  to 
render  the  latter  distinct,  either  the  position  of  the  observer's  eye  or  of 
the  ocnlar  lens  mnst  be  changed.  Such  a  partial  displacement  of  the 
lens  will  also  have  a  peculiar  effect  upon  the  patient's  sight,  for  he  will 
generally  be  affected  with  monocular  diplopia,  or  polyopia,  which  is  due 
to  the  difference  in  the  refraction  of  the  two  portions  of  the  pupil,  and 
to  the  prismatic  action  of  the  peripheral  portion  of  lens  which  lies  across 
it.  The  state  of  refraction  will  also  differ  in  the  two  portions  of  the 
pupil,  for  in  that  in  which  the  lens  is  absent  a  very  considerable  degree 
of  hypermetropia  will  exist.  Yon  G-raefe*  mentions  a  case  of  displace- 
ment of  the  lens,  in  which,  when  the  patient  was  endeavouring  to  dis- 
ting^uish  a  small  object,  the  eye  deviated  in  a  certain  direction,  in  order 
that  the  rays  might  impinge  upon  the  central  portion  of  the  lens.  If 
the  pupil  is  small,  the  patient  may  observe  the  edge  of  the  displaced 
lens  entopically,  or  the  same  phenomenon  may  be  produced  with  a  dilated 
pupil,  if  he  looks  through  a  minute  aperture  in  a  card  or  a  stenopaic 
apparatus. 

If  the  dislocation  of  the  lens  is  due  to  an  accident,  etc.,  e.g,,  a  sev^e 
blow  upon  the  eye,  the  sight  is  often  greatly  impaired  directly  after- 
wards by  hssmorrhage  into  the  aqueous  and  vitreous  humours.  As  the 
blood  becomes  absorbed  the  sight  may  gradually  improve,  if  there  is  no 
other  deep-seated  lesion. 

17.— COMPLETE  DISLOCATION  OF  THE  LENS 

Into  the  Vitreous  Humour. — The  iris  will  be  observed  to  be  markedly 
tremulous  when  the  eye  is  moved  in  different  directions,  and  the 
anterior  chamber  will  be  somewhat  deepened.  K  the  catoptric  test  be 
employed,  it  will  be  found  that  the  lenticular  reflections  are  wanting. 
On  examining  the  eye  with  the  oblique  illumination,  the  absence  of  the 
reflection  from  the  anterior  capsule  will  also  be  noticed,  and  the  position 
of  the  displaced  lens  will  in  most  cases  be  easily  recognised,  more  espe- 
cially if  the  pupil  is  dilated,  as  a  portion  of  the  lens  generally  occupies 
some  part  of  the  pupil,  or  floats  across  it  when  the  eye  is  moved.  If 
the  lens  is  opaque,  the  sight  will  of  course  be  temporarily  lost  when  the 
lens  lies  across  the  pupil.  The  position  of  the  lens  will  vary  with  that 
of  the  head.  If  the  latter  is  held  erect,  it  will  sink  down  into  the 
vitreous  humour ;  if  the  head  is  bent  forward,  the  lens  will  fall  against 
the  pupil,  or  may  even  pass  through  it  into  the  anterior  chamber.    With 

•  «A.f.  0.,"i,2,  29L 
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the  ophth>lininacx>pe,  the  sitaatiioii  of  the  lens  in  the  Titreons  hmnonr 
mn  be  very  easily  ascertaiiied,  for  it  will  appear  in  the  form  of  a  darkish 
lenticnlar  body,  generally  lying  in  the  lower  portion  of  the  yitreons 
hnnumr.  The  latter  is  of  course  more  or  less  flnid,  generally  entirely 
«.  In  ^taoeo^  luxations.  tb«  lena  is  fre^u^Uj  opSq-.  and  in  b  J 
ciseB  the  sight  will  be  greatly  improved.  Even  if  it  is  transparent  at 
the  time  of  the  displacement,  it  generally  becomes  opaque  in  the  course 
of  a  few  months.  In  such  cases  the  cataract  may  assume  the  lamellar 
form,  only  some  layers  around  the  nucleus  becoming  clouded.  But  a 
dislocated  lens  may  retain  its  transparency  for  very  many  years,  if  its 
capsule  is  uninjured.  Mooren  has  seen  a  case  in  which  the  lens 
remained  dear  for  36  years.*  When  the  lens  has  sunk  into  the  vitreous 
fanmour  out  of  the  area  of  the  pupil,  the  eye  will  be  extremely  hyper- 
metropic, in  fact,  in  a  similar  condition  to  one  operated  on  for  cata- 
ract 

DM)eaiion  of  the  Lena  into  .the  Anterior  Chamber. — ^Although  this 
condition  may  occur  in  a  transparent  lens,  it  is  more  frequent  when  the 
latter  is  chalky,  and  perhaps  diminished  in  size.  The  displacement  is 
moreover  generally  spontaneous  and  gradual,  and  not  due  to  an  acci- 
dent There  can  be  no  difficulty  in  recognising  the  affection,  for  in  the 
anterior  chamber  will  be  observed  a  lenticular  disc,  either  transpai^nt 
and  diaphonous,  or  white  and  opaque. 

If  the  lens  is  in  its  capsule,  a  sharply  defined  yellow  border  will  be 
noticed,  encircling  the  disc  (Graefe).  The  lens  may  be  either  entirely 
in  the  anterior  chamber,  or  a  part  may  lie  in  and  behind  the  pupil. 
The  latter  condition  is  especially  dangerous,  as  the  presence  of  the 
lens  in  the  pupil  is  apt  to  set  up  irritation  and  inflammation  of  the 
iris,  from  mMTifaiinmg  a  constant  '*  teaadng  "  and  contusion  of  the  edges 
of  the  pupil.  In  some  cases,  the  lens  does  not  retain  its  position  in 
the  anterior  chamber,  but  falls  back  again  into  the  vitreous  humour, 
and  it  may  thus  frequently  alternate  in  its  position,  being  sometimes 
found  in  the  anterior  chamber,  at  others  in  the  vitreous.  Its  presence 
in  the  anterior  chamber  will  cause  a  considerable  deepening  of  the 
Istter,  and  a  cupping  back  of  the  iris.  Adhesions  are  sometimes  formed 
between  the  capsule  and  the  cornea ;  the  latter  may  ulcerate  and  the 
lou  esci^  through  the  perforation  ((}raefe).t 

Severe  inflammatory  symptoms  may  also  supervene,  implicating 
the  CQvnea,  iris,  and  the  deeper  structures  of  the  eyeball,  and  accom- 
panied perhaps  by  an  increase  in  the  intra-ocular  tension.  There  is 
often  also  very  severe  periodic  ciliary  neuralgia.  But  the  inflamma- 
tbn  may  even  extend  sympathetically  to  the  other  eye.  On  the  other 
hand,  Uie  lens  may  remain  for  a  very  long  period  in  the  anterior 
<^uunher  without  producing  any  irritation  or  pain. 

•  Mooren,  267.  t  "  A.  f.  0.,"  i,  1,  848. 
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BislocaMon  of  the  Lena  vmder  the  Oorijtmctwa, — This  is  always  dne  to 
an  accident,  generally  to  a  heavy  blow  from  some  blunt  substance, 
hitting  the  eye  below,  and  knocking  it  forcibly  against  the  roof  or 
upper  edge  of  the  orbit,  hence  the  most  frequent  seat  of  this  displace- 
ment is  upwards  and  inwards,  or  upwards  and  outwards.  The  rupture 
in  the  choroid  generally  occurs  quite  anteriorly,  between  or  in  firont  of 
the  insertion  of  the  recti  muscles.  This  form  of  dislocation  is  most 
frequently  met  with  in  persons  after  the  age  of  thirty  or  forty,  when 
the  sclerotic  has  lost  its  elasticity.  It  is  characterised  by  the  follow- 
ing appearances : — Beneath  the  conjunotiya  is  noticed  a  small,  well 
marked,  prominent  tumour,  which  may  even  cause  a  little  circum- 
scribed prominence  in  the  lid.  The  colour  of  the  tumour  varies,  it 
may  be  dark  from  the  presence  of  e£^sed  blood  in  and  beneath  the 
conjunctiva,  or  of  a  portion  of  prolapsed  iris,  or  the  conjunctiva  may 
be  transparent,  and  only  slightly  injected,  and  then  the  greyish- white 
lens  can  be  easily  recognised.  But  in  some  cases  only  a  part  of  the 
lens  has  escaped  beneath  the  conjunctiva,  the  rest  remaining  within 
the  eye.  Whilst  the  sclerotic  has  been  ruptured,  the  conjunctiva  on 
account  of  its  laxity  and  elasticity  has  generally  yielded  before  the  lens, 
and  has  not  given  way  or  been  torn,  but  covers  the  displaced  lens.  The 
pupa  is  mostly  irregular  and  drawn  up,  and  there  is  a  more  or  less 
conjsiderable  prolapse  of  the  iris.  If  the  capsule  has  been  ruptured,  and 
the  lens  escaped  from  it,  the  remains  of  the  torn  shreds  of  capsule 
will  be  seen  with  the  ophthalmoscope,  just  as  after  an  operation  for 
cataract. 

Dislocation  of  the  lens  may  be  spontaneous,  and  is  then  generally 
due  to  a  gradual  relaxation  or  elongation  of  the  suspensory  ligament, 
or  its  partial  rupture.  In  such  cases  the  lens  is  often  opaque,  and  the 
vitreous  humour  perhaps  fluid.  Moreover,  in  such  a  condition  a  very 
slight  shock  to  the  eye,  which  has  perhaps  been  unnoticed  by  the 
patient,  will  produce  dislocation  of  the  lens.  The  afifection  may  also 
be  congenital,  and  even  hereditary,  occurring  in  several  members  of 
the  same  family.  Thus,  Mr.  Dixon*  mentions  a  case  in  which  a 
partial  displacement  of  the  lens  existed  in  a  mother  and  three  sons. 
Mr.  Bowman  narrates  a  case  in  which  a  patient  sujQTering  from  disloca- 
tion of  the  lens  had  two  uncles  affected  with  the  same  disease.  If  the 
affection  is  congenital,  it  is  generally  accompanied  by  more  or  less 
amblyopia,  and  perhaps  nystagmus,  and  such  eyes  are  as  a  rule  also 
very  myopic.  In  such  cases  the  dislocation  mostly  exists  in  both 
eyes.  But  the  most  frequent  cause  is  an  injury  to  the  eye  from  blows 
or  falls  upon  this  organ,  which  cause  a  rupture  of  the  suspensory 
ligament,  and  a  more  or  less  complete  dislocation  of  the  lens.     Mr. 

•  "  Boy.  Loud.  Ophthal.  Hosp.  Beporto,"  i,  56. 


COMPLETE  DISLOCATION  OF  THE  LENS.  281 

Bowman*  has  called  attention  to  the  fisict,  that  glaucomatons  symptoms 
oocaakxnally  arise  in  cases  of  dislocation  of  the  lens.  This  appears  to 
be  due  to  the  pressure  of  the  lens  upon  the  iris,  thus  draggling  upon 
its  ciliaiy  attachment,  which  sets  np  irritation,  and  a  hypersecretion 
of  the  fluids  within  the  eye. 

The  treatment  of  dislocation  of  the  lens  mnst  vary  according  to 
Uie  exigencies  of  the  case.  Where  it  is  bnt  slight,  the  sight  may  not 
be  materially  affected,  and  no  operatiye  interference  may  be  indicated. 
I^  however,  the  displacement  is  so  considerable,  that  the  free  edge  of 
the  lens  lies  in  the  pnpil,  and  thns  gives  rise  to  great  impairment  of 
the  sight,  and  veiy  annoying  diplopia,  an  endeavonr  should  be  made 
to  remedy  this  defect.  The  best  mode  of  treatment  is  that  originally 
adopted  by  Wecker,t  viz.,  an  iridodesis  made  in  the  opposite  direction 
to  that  in  which  the  lens  is  displaced,  so  that  the  artificial  pupil  will 
be  brought  opposite  that  portion  of  the  eye  in  which  the  lens  is  de- 
ficient, and  the  iris  will  be  drawn  over  the  displaced  lens,  and  cover 
tiie  latter  to  a  more  or  lees  considerable  extent.  The  patient  will  then 
be  in  the  condition  of  a  person  whose  lens  has  been  extracted,  and  he 
wiU  be  able  to  see  well  both  at  a  distance  and  near  at  hand  through 
suitable  convex  glasses.  Iridodesis  is  in  such  cases  for  obvious  reasons 
to  be  preferred  to  an  iridectomy.  If  the  lens  is  completely  dislocated 
into  the  vitreons  humour,  and  is  setting  up  no  disturbance,  it  is  wiser 
not  to  interfere.  But  if  inflammatory  complications  arise,  or  the  sight 
is  much  impaired  by  the  lens  floating  about  across  the  pupil  when  the 
eye  is  moved,  it  will  be  best  to  remove  it.  An  iridectomy  should  be 
made  opposite  the  point  towards  which  the  lens  is  displaced,  and  the 
latter  is  then  to  be  removed  by  Critchett's  scoop.  The  operation  is, 
however,  often  very  dangerous,  for  a  considerable  amount  of  fluid 
vitreous  will  be  lost,  and  severe  irido-choroiditis  with  subsequent 
atrophy  of  the  globe  may  supervene. 

When  the  lens  is  luxated  into  the  anterior  chamber,  we  must 
endeavour  to  obtain  its  re-position  into  the  vitreous  humour,  by 
niaking  the  patient  assume  the  horizontal  posture,  and  applying  a 
compress  bandage.  If  it  falls  back  into  the  vitreous  humour,  its  main- 
tenance in  this  situation  may  be  assisted  by  an  iridodesis,  or  temporarily 
by  the  application  of  the  solution  of  Calabar  bean.  If  the  presence  of 
the  lens  in  the  anterior  chamber  sets  up  inflammatory  reaction,  or 
impairs  the  sight,  it  should  be  extracted  with  the  scoop,  and  it  will  be 
better  to  combine  an  iridectomy  with  this  operation.  The  incision 
should  be  made  in  the  lower  part  of  the  cornea  with  Ghraefe's  cataract 
hale.  To  prevent  the  escape  of  the  lens  into  the  vitreous  humour, 
Wecker  advises  that  it  should  be  transfixed  with  a  needle,  and  kept  in 

•  "Eoy.  Lend.  Ophth.  Hoep.  Beports,"  v,  1. 
t  Vide  Weoker,  2nd  edlUon,  p.  477. 
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its  position  in  the  anterior  chamber,  until  the  scoop  can  be  introdaced 
beneath  it.  If  the  lens  simply  disturbs  the  sight  without  setting  up 
any  inflammation,  we  may  endeavour  to  g^n  its  absorption  by  the 
operation  of  division,  care  being  taken  not  to  lacerate  the  capsule  too 
freely,  but  rather  to  repeat  the  operation  several  times. 

In  the  subconjunctival  dislocation,  an  incision  should  be  made, 
and  the  lens  removed ;  and  the  prolapsed  portion  excised,  so  that  the 
wound  may  be  quite  smooth.  If  a  tolerably  firm  union  of  the  lips  of 
the  wound  has  already  taken  place,  it  will  suffice  to  apply  a  compress 
bandage ;  but  if  the  rupture  in  the  sclerotic  is  gaping,  it  will  be 
better  to  unite  its  edges  with  one  or  two  fine  sutures,  in  the  same 
manner  as  has  been  advised  for  incised  wounds  in  this  region* 


Chapter  VI. 


THE  USE   OF   THE   OPHTHALMOSCOPE. 


It  WB8  formerlj  supposed  that  the  black  appearance  of  the  pnpil  is  due 
to  the  fact  that  all  the  light  which  enters  the  eye  is  absorbed  by  the 
dioroid,  and  consequently  that  none  is  reflected  towards  the  observer. 
This,  however,  is  not  the  case,  for  a  considerable  portion  is  difliisely 
reflected,  and  may  be  canght  up  by  the  observer's  eye  if  this  is  placed 
in  the  direction  of  the  emerging  rays.     In  such  a  case,  the  pupil  no 
longer  appears  black,   but  is  luminous,  having  a  bright  red  glow, 
dimming,  in  1846,  pointed  out  that  all  normal  eyes  are  luminous,  more 
especially  if  the  pupil  is  dilated ;  but  that  it  is  necessary,  in  order  to 
obtain  this  luminosity,  that  the  eye  of  the  observer  should  be  placed 
ptfsBel  to  the  incident  rays,  that  is,  as  nearly  as  possible  in  the  direct 
line  between  the  source  of  light  and  the  eye  observed.     But  in  the  ordi- 
naiy  mode  of  examination  this  is  next  to  impossible,  as  the  observer's 
liead  must  be  placed  between  the  light  and  the  patient's  eye,  and  will 
therefore  cut  off  the  rays  passing  to  the  latter.     Moreover,  even  if  some 
of  the  reflected  rays  could  be  caught  up,  they  would  only  afford  the 
^H^pearance  of  a  bright  red  glow,  or,  at  the  best,  but  a  very  conftised 
and  indistinct  image  of  the  fimdus,  owing  to  the  insufficiency  of  the 
iUunination  and  to  the  direction  of  the  emerging  rays.     For,  in  con- 
sequence of  the  optical  condition  of  the  eye,  the  incident  rays,  if  the  eye 
18  aooommodated  for  the  object,  are  so  reflected  that  they  emerge  again 
in  exactly  the  same  direction  as  they  entered,  and  would  therefore  be 
bronght  to  a  focus  at  the  point  whence  they  originally  emanated,  that 
IB  ^  the  source  of  light.    The  object  and  its  retinal  image  are,  in  fact, 
i>  tlu)  pomtion  of  conjngato  fod.    The  pupil  of  the  patient's  eye  wiU 
therefore  appear  black  if  it  is  accommodated  for  the  pupil  of  the 
obeerver,  as  the  latter  will  then  only  see  the  reflection  of  his  own 
pupiL 

A  glanoe  at  Fig.  46  will  readily  explain  this.  If  F  is  the  object, 
ttd  c  its  image  formed  upon  the  retina,  rays  reflected  from  e  will  be 
^>f^ht  to  a  focus  at  F,  so  that  whichever  of  these  two  points  is  the 
'<'<^t>point)  the  other  will  be  the  focal  point.    Now,  if  we  place  our 
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eje  at  F,  tlia  luminoaB  rays  emanating  from  our  pupil  (which  is 
black)  will  be  insnfficient  to  iUnmine  the  fimdnfl  of  the  patieat^  azid 
henoe  hiB  pupil  will  also  appear  black. 

Fig.  46. 


Bnty  in  certain  conditions  of  the  eye,  a  considerable  amoont  of 
reflection  may  be  obtained,  as,  for  instance,  in  the  eyes  of  albinos^ 
and  in  cases  in  which  the  retina  is  bulged  forwards  by  morbid  pro- 
ducts. It  is  a  well  known  fact  that  the  pnpil  of  the  albino  is  markedlj 
luminous.  This  is  not  caused,  as  is  often  supposed,  by  a  greater 
reflection  of  the  rays  which  enter  the  pupil,  on  account  of  the  defi- 
ciency of  the  pigment  in  the  choroid,  but  is  due  to  the  great  amount 
of  light  which  passes  through  the  iris  and  sclerotic.  The  truth  of 
this  statement  was  proved  by  Bonders,  who  placed  before  an  albinotic 
eye  a  small  screen,  having  a  circular  aperture  for  the  pupU,  but  cover- 
ing the  iris  and  sclerotic  in  such  a  manner  that  no  light  oonld  pass 
through  them.  It  was  then  found  that  the  pupil  lost  its  luminosity, 
and  at  once  acquired  the  usual  darkness  of  other  eyes. 

Ag^in,  if  the  position  of  the  retina  is  altered,  it  being  bulged  forward 
by  a  tumour  behind  it  (amaurotic  cat's  eye)  or  by  fluid,  more  light 
will  be  reflected,  and  the  fundus  will  appear  luminous.  Moreover, 
on  account  of  the  more  anterior  position  of  the  retina,  the  emerging 
rays  will  be  divergent,  and  hence  easily  brought  to  a  focus  npon  the 
retina  of  the  observer. 

Briicke,  in  1844-47,  made  a  series  of  interesting  experiments  with 
reg^ard  to  the  luminosity  of  the  eye,  and  showed  that  if  the  eye  under 
examination  is  neither  accommodated  for  the  light  nor  for  the  pupil  of 
the  observer,  but  for  some  other  nearer  point,  a  portion  of  the  light 
reflected  from  its  background  may  be  caught  up  by  the  observer,  and 
the  pupil  will  then  appear  red  and  luminous.  This  is  shown  in  the 
preceding  figure  (Fig.  46).  If  F  is  a  luminous  point  for  which  the 
eye  under  observation  (B)  is  accommodated,  the  rays  emanating  from 
F  wiU  be  brought  to  a  focus  npon  the  retina  at  c,  at  which  point  a  clear 
and  distinct  image  of  F  will  be  formed.  This  being  so,  the  rays 
reflected  from  e  wiU  unite  at  F,  for  F  and  e  are  conjugate  foci  If  the 
eye  of  the  observer  (A)  be  placed  beside  F,  it  wiU  receive  no  luminous 


THE  USE  OF  THE  OPHTHALMOSGOFE.  285 

njs  fiom  B,  and  will  hence  see  the  pnpil  of  the  latter  black.  Now,  if 
whilst  iJie  eye,  B,  remains  accommodated  for  the  luminous  point,  F, 
ihe  latter  is  brought  nearer  to  the  eye,  to  F',  the  rays  emanating  from 
it  win  no  longer  be  brought  to  a  focus  on  the  retina  at  o,  but  behind 
it^  at  d,  and  a  circle  of  division,  a  &,  will  be  formed  upon  the  retina. 
As  the  eje  is  accommodated  for  the  distance,  F,  the  rays  emanating 
from  the  points  of  the  circle  of  difiusion,  a,  &,  will  be  brought  to  a 
focDs  at  a'  b',  and  there  form  an  enlarged  and  inverted  image  of  a  b. 
Henoe  the  eye  of  the  observer,  placed  at  A,  will  receive  a  portion  of 
this  reflected  light,  and  therefore  the  pupil  of  B  will  appear  more  or 
leas  luminous. 

We  shall  see,  hereafter,  that  Helmholtz  turned  this  experience  of 
Brooke's  to  a  practical  use,  and  constructed  his  simplest  ophthalmoscope 
upon  this  principle.  Before  entering  upon  this,  I  must  state  that 
Hehnholts,  in  1851,  devised  an  apparatus  by  which  the  observer 
was  enabled  to  place  his  eye  in  the  direct  line  of  the  emerging  rays, 
and  thus  gain  a  view  of  the  fundus.  The  accompanying  figure  and 
description  of  this  instrument  are  from  Mr.  Carter's  admirable  transla- 
tion  of  Zander's  work  on  the  ophthalmoscope — a  work  I  cannot  too 
warmly  recommend  to  all  who  wish  to  gain  a  thorough  knowledge  of 
the  theory  of  the  ophthalmoscope,  its  use  in  practice,  and  the  different 
morbid  changes  of  the  frmdus  which  may  be  recognised  with  it.  The 
student  will  also  derive  great  benefit  from  the  perusal  of  Mr.  Hulke's 
and  Mr.  Wilson's  excellent  works  on  the  ophthalmoscope,  which, 
though  shorter  and  less  exhaustive,  yet  contain  a  great  amoxmt  of 
in&nnation,  conyeyed  in  a  very  clear  and  concise  manner. 

**  Under  certain  conditions,  however,  we  may  see  the  frmdus  of  the 
human  eye  shine  with  a  reddish  lustre.  Such  conditions  are  shown  in 
Fig.  47,  where  ^  is  a  luminous  point,  and  8  a  polished  plate  of  glass, 
whidi  reflects  the  hght  a  h  falling  upon  it,  into  the  observed  eye  B, 
in  a  direction  as  if  it  came  from  a  point  ^  lying  as  &r  behind  the  plate 
8  as  the  actual  point  F  lies  before  it.  Disregarding  the  loss  of  light 
cansed  by  irregular  reflection  and  other  circumstances,  the  rays  a  d 
and  h  e,  reflected  frt>m  8  enter  the  observed  eye,  and  become  united  at 
e.  The  emerging  rays  in  their  exit  frt>m  B  must  take  precisely  the 
same  course  as  in  their  entrance ;  they  proceed,  therefore,  in  the  con- 
verging cone  ch  a  dix)  the  plate  of  glass,  by  which  they  are  partly 
reflected  back  to  Fj  while  the  remainder  proceed  in  an  Tmaltered  direc- 
tion forwards,  to  unite  in  a  focus  at  F  and  then  again  to  become 
divergent.  If  now  the  eye  of  the  observer  be  placed  so  as  to  intercept 
them  before  their  union,  as  at  A'  it  receives  from  e  convergent  rays 
that,  made  more  convergent  by  its  own  refraction,  are  united  before 
they  reach  its  retina,  upon  which,  after  crossing,  they  form  only  the 
dispersion  circle  a  8'.    The  eye  of  A'  would  certainly,  therefore,  receive 
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no  image,  but  only  the  senaotion  of  light — it  would  see  Uie  eje  B  illa- 
mioftted,  and  the  Bune  would  happen  if  it  were  bo  placed  aa  to  intercept 
the  diverging  rajs  behind  the  point  F, 
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"After  this  principle  was  aimoimoed  by  Yon  Erlach,  Professor 
H.  Hefanhoits,  then  of  Konigsberg,  and  since  of  Heidelberg,  was  i^e 
first  to  disoorer  the  reason  why  the  retina  was  not  distinctly  seen,  and 
to  find  the  means  of  rendering  it  visible.  The  problem  was  threefold : 
the  observed  eye  most  be  sufficiently  illnminated ;  the  eye  of  the 
observer  must  be  placed  in  the  direction  of  the  emerging  rays,  and  these 
most  themselvee  be  changed  from  their  convergence,  and  rendered 
divergent  or  parallel.  The  solution  of  the  main  difficulty  was  obtained 
when,  in  a  daricened  chamber,  the  light  of  a  lamp  was  allowed  to  fall  on 
a  well  polished  plate  of  glass  in  such  a  manner  that  the  rays  reflected 
therefrom  entered  the  eye  to  be  observed.  The  observer  placed  himself 
on  the  other  side  of  the  glass  plate,  and  made  the  convergent  rays 
divergent  by  a  concavelens.  Thus  in  Fig.  47  we  place  the  concave 
giasB  c  before  the  eye  of  the  observer  A,  and  convert  the  convergent 
pencil  h  gfctj  coming  through  8,  into  the  divergent  pencil  g  ik  f,  80 
that  the  eye  A  may  form  upon  its  retina  e'  a  clear  image  of  tho 
point  e. 

"  The  oombinatiQn  of  such  an  illuminating  apparatus  with  suitable 
lenses  forms  an  instrument  by  which  it  is  possible  clearly  to  see  and 
examine  the  details  of  the  background  of  the  eye  of  another  person. 
To  this  instrument  Helmholtz  gave  the  name  of  Eye-mirror,  or  Ophthal- 
moBcope.*' 

In  order  to  obtain  a  better  illumination  Helmholtz  afterwards  em- 
ployed three  plates  of  glass  instead  of  a  single  slip.  A  still  greater 
advance  was  made  when  Helmholtz  utilized  Briicke's  experiment  above 
referred  to,  and  employed  a  strong  convex  lens,  held  before  the  patient's 
eye,  to  converge  the  rays  reflected  from  a  large  circle  of  diflusion 
formed  upon  the  retina.  In  this  way  an  enlarged  and  inverted  imago 
of  the  fundus  was  formed  between  the  lens  and  the  observer.  This 
constitates  the  '*  examination  of  the  actual  inverted  image.'' 

Helmholtz  placed  the  flame  of  a  candle  before  the  eye  under  observa- 
taon,  and  a  screen  behind  the  flame,  so  that  the  observer's  eye  could  be 
brought  close  to  the  source  of  light,  and  thus  catch  the  rays  after  they 
had  been  united  by  the  convex  lens,  and  formed  an  image  of  the  fondun. 
This  point  of  union  lies  at  the  focal  distance  of  the  lens.  This  mode  of 
examination  was,  however,  troublesome  and  inconvenient,  and  hence 
Ruete  had  recourse  to  a  concave  mirror  having  a  central  aperture  for 
the  observer's  eye,  and  he  thus  still  more  increased  the  illuminating 
power.  Since  then  diflerent  forms  of  mirror  have  completely  super- 
seded the  plates  of  polished  glass. 

The  following  description  and  illustration  from  Zander  clearly 
explain  the  action  of  the  concave  mirror  in  the  inverted  examination, 
».e.,  the  use  of  a  convex  lens  placed  a  short  distance  from  the  eye  under 
oheervation,  so  as  to  converge  the  rays  emanating  from  the  circle  of 
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difftiBHm  formed  npon  its  retina.     The  patient  is  to  acconunodate  for 
an  infinite  distance,  so  that  the  rvyt  issne  parallel  from  this  eye. 

"  ExamimititM  of  the  actual  Ineerted  Image. — In  Fig.  48  F  is  again 
the  flame,  iS  the  mirror,  L  the  convex  lens,  and  B  the  eye  observed. 
The  rays  a  e  b  f,  pivceeding  oonver- 
>ig-  W.  gent  from  the   mirror  and  rvadend 

more  oonvergent  hy  tiiear  passage 
throngb  the  lens,  strike  the  cornea 
of  £  in  e  and  d.  Bendered  still  more 
I  conveigent  by  the  dioptric  ^>piKatns 
of  B,  they  infcnect  at  some  point 
in  iiont  of  the  retina,  for  example 
at  o,  and  form  on  the  retina  the 
dispersion  circle  a  8.  On  aocx>nnt 
of  the  passiTO  Btate  of  aooommo- 
dation  of  the  eye,  the  rays  pro- 
ceeding &om  it  will  foUow  oonrsee 
parallel  to  the  lines  of  direction  a  x 
and  ff  X,  and  after  their  refraction  by 
the  lens  L  will  nnite  to  form  at  ■'  ^' 
an  aotnal  inverted  image  of  ■  P."' 
In  this  mode  of  examination  it  will 
be  observed  that  the  aerial  image  of 
the  fimdns  is  eitnated  between  the 
obeerver  and  the  convex  lens,  and 
that  it  is  inverted  and  milarged.  If 
we  desire  to  increase  the  siie  of  the 
image,  a  somewhat  weaker  object  lens 
(3^  to  4"  focns)  should  be  employed, 
for  as  this  renders  the  rays  less  con- 
verging the  image  will  be  propor- 
tionately enlarged,  bat  will  at  the 
same  time  lie  somewhat  fnrther  from 
the  eye  ;  this  is,  -  however,  accom- 
panied by  the  disadvantage  that  the 
field  of  vision  is  mnch  diminished  in 
Biie.  Hence  the  best  plan  is  to  nse 
first  a  lens  of  2  or  2^  inches  focns, 
so  as  to  gain  a  view  of  the  whole  frmdns,  and  then  to  change  this  for 
a  weaker  lens  if  we  desire  to  examine  any  special  part  of  the  back 
gronnd  with  pnrticnlar  care  and  minateness.  The  stie  of  the  image 
may  also  be  considerably  magnified  by  placing  a  convex  lens  of  8  or 

*  OutBr'i  TmulatioD  of  Zander,  p.  SO. 
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10  indiee  fbens  in  the  little  clip  bdiiiid  the  mirror.     In  this  case  the 
obstrver  most,  however,  approach  Bomewhtit  closer  to  the  patient. 

"  In  tk«  eaamitnUion  of  the  virtual  erect  image  the  mirror  alone  is  used, 
withont  the  &id  of  an  object 


lens,  the  obeerver  approach- 
ing Ter^  closel;  to  the  pa- 
tient'B  eye.     He   wiU  thus 
obtain  ut  erect,  geometrical 
image  of  the  fiuidns,   the 
image  being  apparently  si- 
toated  behind  the  patient's 
eje,MinFig.49*    JJisthe 
examined   eye,  and  E'  the 
position  of  tfae   examiner's 
tye ;  r  r  are  divergent  rays 
frtm  F,  a  flame  incident  on 
the  concave  specnlnm  A  B, 
which    reflects    them   con< 
TCTpngly    as   r'    r'    to   E, 
abnot  two   inches    distant, 
upon  the  fimdos  of  which 
tbey  form  the  circle  of  dis- 
persion d  d.     The  rays  re- 
flected from  any  point  a  b 
within  the  circle,  after  leav- 
iag  E,  assume  a  direcldon 
puallel  to    the    prolonga- 
tioM  of  tie  lines  a  e  b  e 
(wluchp«8s  throngh  c  the 
optical  centre    of  E)  and 
reach  the  obeerver's  eye  at 
^1  on  the  retina  of  which 
tnej  Ejrm  an  inverted  image 
of  a  b,  which    is  mentally 
projected  as  the  eniarged, 
"'(t,  geometrical  image  ct 
P"     It  will  be  explained 
liereafter  that  it  is  gene- 
"fly  necessary  to  make  nse 
of  an  ocnlar  lens  behind  the 
iwrtoT,  in  order  to  gain  a 
"lew  and  distinct  image  of 

'  TMa  flgar«  Kud  il<  eipUnation   i 


Kg.  48. 


I  front  Mr.  Hulkc'n   able   work  ( 
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the  fbndnB.  The  nature  and  strength  of  this  lens  depend  nponihe 
state  of  refraction  of  the  eye  of  the  observer  and  that  of  the  patiiait's. 

I  most  now  pass  on  to  a  brief  description  of  the  different  fonns  of 
ophthabnoscope  which  are  in  most  frequent  nse.  For  a  frill  and  acca- 
rate  description  of  the  varions  kinds  of  ophthahnosoope  which  have 
been  invented,  I  most  refer  the  reader  to  Mr.  Garter's  translalaon  of 
Zander. 

Ophthalmoscopes  ma j  be  divided  into  fonr  different  dasses. 

1.  The  portable  or  hand  ophthahnosoopes.  Of  these  I  shall  notioe 
those  of  liebreich,  Coccins,  and  Zehender. 

2.  The  fixed  or  stand  ophthahnosoopes,  snch  as  Liebreich*8  and  its 
excellent  modification  by  Smith  and  Beck. 

8.  The  binocular  ophthalmoscopes  of  Oiraud-Teulon,  and  of  TawirpfncB 
and  Heisoh. 

4.  The  aui'Ophthalmoseope. 

All  ophthalmoscopes  may  also  be  divided  into  two  principal  classes, 
the  hofmO'eentrie  and  the  hetero^ceniric.  In  the  Komo^eeniric  the  mirror 
is  concave,  and  its  focus,  calculated  from  its  surface,  is  fixed  and  defi- 
nite ;  whereas  in  the  hetero-ceniTic  the  mirror  is  plane  or  convex,  and  ihe 
focus  is  negative,  situated  behind  the  mirror,  and  can  be  altered  accord- 
ing to  the  strength  of  the  bi-convex  lens  which  is  fixed  beside  the 
mirror. 


Fig.  60. 


1.— THE  PORTABLE  OR  HAND  OPHTHALMOSCOPEa 

(1.)  The  Ophthalmoscopb  of  Lisbreich. 

As  has  been  abeady  mentioned  above,  Ruete  was  the  first  to  employ 
a  concave  perforated  mirror  (which  was,  however,  fixed)  as  a  substitute 
for  the  slips  of  glass  of  Helmholtz,  and  this  principle  has  formed  the 
base  for  the  numerous  modifications  at  present  in  use.      Of  all  the 

different  forms  of  concave  mirror 
I  think  Liebreich's  (Fig.  50)  the 
most  handy  and  useful.  It  consists 
of  a  concave  metal  mirror,  about  \\ 
inch  in  diameter,  and  of  8  inches 
focal  length.  Its  centre  is  perfo- 
rated by  a  small  aperture,  about  1 
line  in  diameter,  the  edges  of  which 
are  exceedingly  thin.  The  bronze 
back  of  the  speculum  around  this 
opening  is  bevelled  off  towards  the 
edge,  so  that  the  latter  may  be  as 
thin  as  possible,  in  order  that  the 
peripheral  rays  of  the  cone  of  light 
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•rhicb  p«8a«s  Uuvngh  the  aperture,  may  not  be  intercepted  and  cat  off 
by  a  thick  broad  edge,  which  would  give  the  opening  the  character  of  a 
Khort  canal.  Behind  the  Gpecnlain,  which  is  fixed  upon  a  short  handle, 
13  a  small  <^p  for  holding  a  convox  or  concave  lena. 

(2.)  The  OpHXHiLMoacoPB  of  Coccius. 

This  uiBtniment  conBista  of  a  plane  mirror  combined  with  a  lateral 
bi-coorex  collecting  lens.  Its  chief  advantages  over  the  concave  mirror 
an : — that  the  observer's  eye  is  placed  within  the  cone  of  reflected 
tight,  iTini-wMl  of  being  behind  it ;  that  the  focal  distance  of  the  mirror 
can  be  altered  according  as  the  lens  at  the  side  is  approximated  or 
placed  fttrther  l!rom  the  Bpecnlnm,  or  as  the  power  of  the  lens  is 
changed ;  the  light  can  be  more  concentrated  npon  one  point  of  the 
retina ;  and  the  corneal  reflex  is  far  less.  These  advantages  over  the. 
concave  mirror  are  especially  marked  in  the  examination  in  the  direct 
image.  With  the  concave  mirror,  only  a  cone  of  Ught  corresponding 
in  size  to  that  of  the  papil  is  admitted  into  the  eye,  and  as  the  size  of 
this  cone  diminishes  with  the  approximation  of  the  mirror,  it  follows 

that  in  Uie  direct  examination  the  illnmination  of  the  fondns  is  bnt 
slight.     Moreover,  on  acconnt  of  the  very  close  proximity  in^hich  the 

mirror  has  to  be  bronght  to  the  patient's  eye,  much  of  the  light  from  the 

lamp  is  often  intercepted,  whereas  this  is  obviated  by  the  collecting  lens 

in  Coccina'  instmnient.     The  latter  is,  therefore,  to  be  mnch  preferred 

to  the  concave  mirror  for  the  direct  method  of  examination.     For  the 

mdirect  method  the  advantages  are  less  marked,  bnt  even  for  this  I 

prefer  it,  for  reasons  which  I  shall  mention  hereafter. 

Coccios'  ophthalmoscope  (Fig.  51),  as  made  at  present,  consista  of 

a  plane  metal  mirror,  having  a  small  central  aperture.     Behind  the 

mirror  is  a  hinged  clip  to  hold  a 

convex  or  concave  lens.     A  lateral  * 

fai-convex   lens   of  5   inches  focal 

length  is   held    in    a    large    clip 

mounted    on    a   jointed    bracket, 

ifhicb   is  BO   connected  with   the 

neck  of  the  handle  that  it  permits 

of  the  lens  being  moved  to  either 

side  of  the  mirror. 

The  original  form  of  Coccina* 

ophthalmoscope  difiered  from  that 

vhidi  I  have  described  above,  and 

which  is  at  present  in  general  nse, 

both  in  being  square  in  shape,  and 

in  being  made  of  glass  instead  of  metal.     The   sqnare  mirror  was 
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inconyenient,  and  could  not  be  steadied  so  well  against  the  orbit  as 
the  ciicnlar.  Bat  the  great  disadvantage  of  the  glass  mirror  was 
(as  Hehnholtz  pointed  out)  that  the  aperture  conld  not  be  bevelled 
down  to  so  fine  atf  edge  as  the  metaJ  one,  in  consequence  of  which 
more  or  less  of  a  canaJ  existed,  which  intercepted  many  of  the  peri- 
pheral rays,  and  produced  considerable  diffiraction. 

The  mode  of  using  Coccius'  ophthalmoscope  is  as  follows : — ^The 
collecting  lens  is  to  be  turned  towards  the  flame,  which  should  be  some* 
what  more  than  twice  the  distance  of  the  focal  length  of  the  lens  from 
the  observer.  The  mirror  is  then  to  be  set  somewhat  slanting  to  the 
lens  and  the  eye  of  the  patient.  If  the  mirror  is  properly  adjusted 
for  the  lens  and  the  flame,  we  shall  obtain,  if  we  throw  the  image  of 
the  flame  upon  the  palm  of  our  hand  or  the  cheek  of  the  patient,  a 
bright  circle  of  light,  with  a  small  dark  central  spot,  which  corresponds 
to  the  opening  in  the  speculum.  The  dark  spot  is  then  to  be  thrown  into 
the  pupil  of  the  eye  under  examination,  the  surgeon  placing  the  mirror 
close  to  his  own  eye,  and  looking  through  the  aperture  into  the  patient's 
eye,  which  should  afford  a  bright  luminous  reflex.  For  the  indirect  mode 
of  examination  a  bi-convex  lens  of  from  2  to  3  inches  focus  is  to  be  held 
before  the  eye  under  observation.  I,  moreover,  also  use  a  convex  lens 
of  8  or  10  inches  focus  behind  the  mirror,  in  order  still  more  to 
magnify  tne  image.  If  the  direct  examination  is  employed,  a  concave 
lens  will  generally  be  required  behind  the  speculum.  At  flrst  this 
instrument  may  be  somewhat  more  difficult  to  use  than  the  concave 
mirror,  on  account  of  our  having  to  reg^ate  the  position  of  the  collecting 
lens  with  respect  to  the  flame  and  the  mirror ;  but  a  little  practise  and 
perseverance  will  very  soon  overcome  this  difficulty. 

(3.)  The  Ophthalmoscopb  of  Zehendeb. 

This  consists  in  the  combination  of  a  slightly  convex  mirror  with 
a  bi-convex  collecting  lens.  The  illumination  of  the  retinal  image  is 
thus  greatly  increased,  for  the  whole  of  the  cone  of  light  reflected  from 
the  mirror  can  be  collected  into  a  narrower  section,  and  can  be  thrown 
into  the  eye  without  the  peripheral  rays  being  intercepted  by  the  edge 
of  the  pupil;  more  light  can  also  be  diflbsed  over  the  fundus,  and  it 
can  be  more  strongly  concentrated  upon  one  point. 

This  ophthalmoscope  is,  in  fact,  a  modification  of  that  of  Coccius, 
and  it  very  closely  resembles  the  present  form.  Indeed,  at  the  first 
glance,  they  may  be  readily  mistaken  for  each  other.  On  closer  obser- 
vation it  will  be,  however,  noticed,  that  Zehender's  mirror  is  convex, 
whereas  that  of  Coccius  is  quite  plane.  Moreover,  on  looking  into 
Zehender's,  we  get  a  smaller  image  of  our  face  than  is  the  case  with 
that  of  Coccius.     It  is  certainly  the  best  ophthalmoscope  for  the  direct 
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enMniufction,  bat  I  prefer  Coocius*  for  the  indirect  mode  of  obBervation. 
Indeed,  the  latter  answers  so  well  for  both  purposes,  that  for  tbe  general 
surgeon  it  will  amply  suffice. 


2.— THE  YTSED  OPHTHALMOSCOPE  OP  LIEBREIOH. 

This  instminent  is  constmcted  upon  tbe  principle  of  tbe  concave 
mirror  as  it  is  employed  in  the  indirect  mode  of  examination,  and  is  so 
arranged  that  tbe  wbole  apparatus  (mirror  and  object  lens)  is  fixed  to 
a  table,  thus  allowing  tbe  surgeon  free  use  of  bis  bands,  and  when  it  is 
properly  adjusted,  enabling  even  an  unskilled  observer  to  see  the 
details  of  tbe  fundus. 

Tbe  instrument  consists  of  two  tubes,  moving  one  over  tbe  other. 
That  nearest  to  tbe  surgeon  has  a  small  oblong  portion  cut  out  of  its 
side,  in  order  to  admit  tbe  ligbt  to  tbe  concave  mirror,  wbicb  is 
attached  to  its  extremity.  Behind  tbe  speculum  there  is  a  small  clip 
for  an  ocnlar  lens.  The  other  tube  carries,  at  its  tree  end,  a  bi-convex 
object  lens  of  from  2  to  2^  inches  focus,  which  is  to  be  placed  about 
2^  inches  from  the  patient's  eye.  The  two  tubes  are  moveable,  one 
upon  the  other,  by  a  rack  and  pinion,  so  that  the  mirror  and  the  object 
lens  may  be  adjusted  to  any  required  distance.  The  whole  apparatus  is 
supported  on  an  upright  stem,  and  may  be  fixed  by  a  clamp  to  the  comer 
of  a  table.  This  stem  is  also  supplied  with  a  moveable  rest  to  receive 
tbe  patient's  chin,  and  thus  to  steady  his  head,  which  purpose  is  also 
assisted  by  a  small  arc,  supported  by  a  rod  adjusted  to  the  upper  end 
of  tbe  stem,  the  arc  receiving  the  patient's  forehead.  Two  small  black 
shades  are  adjusted  to  the  tubes,  so  as  to  cut  off  the  light  of  the  lamp 
from  the  eyes  of  the  patient  and  the  observer.  Tbe  lamp  is  to  be  placed 
a  few  inches  from  the  instrument,  and  nearly  opposite  to  the  opening  in 
tbe  tube  containing  the  mirror,  so  that  its  rays  may  fall  direct  upon 
the  latter.  The  patient  is  to  be  seated  at  tbe  other  end  of  the  apparatus, 
having  tbe  eye  under  examination  on  a  level  with  the  object  lens,  and 
about  2i  inches  from  it.  Before  iUununating  his  eye,  it  will  be  best 
to  throw  tbe  ligbt  upon  the  palm  of  our  hand,  upon  which  it  should 
form  a  bright  circle  of  light  having  a  small  central  dark  spot;  if 
this  is  obtamed,  the  instrument  is  properly  adjusted,  and  the  light 
should  be  thrown  into  the  patient's  pupil,  which  should  be  widely 
dilated  by  atropine.  K  the  reflection  is  not  round,  but  jagged  or 
fiiint,  there  is  some  &iilt  in  the  adjustment  of  the  lamp,  mirror, 
or  object  lens,  which  must  be  corrected  before  the  examination  is 
commenced.  If  the  reflections  of  the  lamp  on  tbe  retina  confrise  the 
image,  the  object  lens  should  be  slightly  turned,  so  as  to  separate  the 
two  raflections  and  remove  them  from  the  centre  of  tbe  field  of  view. 
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This  instnunent  is  especially  nseM  for  demonstration  to  a  class,  or 
for  the  purpose  of  drawing  the  appearances  of  the  fiindns,  as  it  leaves 
both  hands  of  the  Burgeon  at  liberty.  For  common  examination  it  is 
too  tedious  and  inconvenient,  as  we  are  completely  dependent  npon  the 
patient,  for  the  slightest  movement  of  his  eye  will  throw  the  object  out 
of  view,  whereas  with  the  hand  ophthalmoscope  we  are  chiefly  dependent 
npon  onr  own  dexterity. 

A  very  excellent  modification  of  liebreich's  instrument  has  been 
made  by  Messrs.  Smith  and  Beck,  as  suggested  by  Mr.  Kilbum.  It  is 
more  easily  adjustable,  and  its  position  with  regard  to  the  patient  and 
observer  can  be  more  readily  changed.  Instead  of  being  screwed  on  to 
the  edge  of  the  table,  this  instrument  is  fixed  upon  a  small  board  sup- 
plied with  rollers,  which  enables  its  position  to  be  changed  with  great 
fadlity,  and  quite  independently  of  the  patient.  Moreover,  the  standard 
carries  a  paraffin  lamp,  so  that  the  position  of  the  ophthalmoscope 
towards  the  light  always  remains  the  same,  even  although  the  former 
may  be  moved  nearer  to  or  further  from  the  patient.  This  arrange- 
ment saves  a  great  deal  of  time  and  trouble,  and  obviates  the  constant 
change  of  position  between  the  lamp  and  the  ophthalmoscope,  necessi- 
tated by  any  movement  of  the  latter.  The  rest  which  supports  the 
patient's  chin  instead  of  being  attached  to  the  instrument  is  independent 
of  it,  and  is  supported  on  a  separate  standard.  This  permits  the  position 
of  the  instrument  to  be  changed  without  affecting  that  of  the  patient. 


3.— BINOCULAR  OPHTHALMOSCOPES,  Etc. 

We  are  indebted  for  this  valuable  and  ingenious  instrument  to 
Dr.  Giraud-Teulon,  who  was  the  first  to  solve  the  difficult  problem  how 
it  was  possible  to  gain  a  binocular  view  of  the  details  of  the  fundus,  and 
thus  give  a  stereoscopic  effect  to  the  image. 

The  annexed  diagram  (Fig.  52)  will  explain  its  mode  of  action. 
Let  0  be  the  eye  of  the  patient,  L  the  object  lens,  and  m  n  the  concave 
mirror,  having  a  central  aperture.  Behind  the  mirror  are  two  rhombs 
(B  B)  of  crown  glass,  ground  so  as  to  afford  a  double  refraction  at  an 
angle  of  45°.  These  rhombs  are  in  contact  at  the  edge  o,  thus  aqually 
dividing  the  aperture  of  the  mirror.  The  effect  of  this  arrangement  is 
that  each  pencil  of  rays  diverging  from  the  actual  image  (a)  of  the 
background  of  the  eye  after  fsklling  upon  the  mirror,  is  divided  into 
two— -a  right  and  left  half — and  is  then  reflected  by  the  opposite  sides 
of  the  rhombs  in  such  a  manner  that  it  will  emerge  parallel  to  its 
original  direction,  and  give  rise  to  two  inverted  images  d  and  g.  The 
one  (d)  belong^g  to  the  right  eye,  the  other  (g)  to  the  left.  In  order 
to  cause  these  two  images  to  become  united,  two  decentrated  lenses  are 


BINOCULAR  OPHTHALMOSCOPES. 


295 


ii^Qsied  behind  the  rhombs.  The  two  images  d  and  g  are  consequently 
united  at  a',  and  the  observer  thus  gains  one  stereoscopic  view  of  the 
details  of  the  fnndns. 

The  disadvantage  of  this  ophthal- 

moeoope,  as  oiiginallj  constmcted, 

WBE  that  as  the  rhombs  were  adjusted 

for  a  oertiun  fixed  distance,  it  only 

suited  persons  whose  eyes  were  a  oor- 

leBponding  width  apart  from    each 

other ;  for  if  they  were  either  nearer 

or  feather   apart    than    the  ocular 

openings,  the  snrgeon  either  found 

that  one  eye  was  altogether  excluded 

from  participation  in  the  visual  act, 

or  that  he  saw  double.    This  difficulty 

bas  now  been  removed,  by  a  division 

of  one  jof  the  rhombs  into  two  parts, 

the  outer  of  wbich  is  moveable,  and 

thofi  aUowB  of  the  instrument  being 

adapted  to  all  eyes. 

The  mode   of  using  this  instru- 
ment differs  somewhat  from  that  of 
the  ordinary  monocular  ophthalmo- 
ioope.    Before  attempting  to  use  it, 
the  observer  should  accurately  adjust 
it  for  his  eyes,  so  that  when  he  is    -? 
looking  with  both  eyes  at  an  object 
he  receives  a  single,  clearly  defbed 
imsge.    The  readiest  mode  of  adjust- 
ing the  instrument  is  to   pull  out  to  its  frirthest  extent  the  screw 
at  ihe  end,  which  governs  the  position  of  the  moveable  half  of  the 
prism,  and  then  to  look  through  the  ocular  openings  at  the  flame 
of  a  lamp  placed  at  a  distance  of  fr*om  12  to  18  inches.     If  the 
obier?er  only  sees  one  image  of  the  flame,  he  must  alternately  close 
eadi  eye  and  notice  whether   the    image  remains  apparent  on  the 
closure  of  either  eye;  if  so,   the  instrument  is   properly  adjusted. 
But  if  the   image  disappears   when  the  one  eye  is  shut,  it  shows 
at  once  that  the  observer  was  only  looking  through  one  ocular  open- 
ing, and  that  the  position  of  the  rhomb  must  be  changed.     If  two 
unagesare  seen,  the  screw  must  be  gently  pushed  in  (or  out,  as  the  case 
nay  he)  until  they  are  brought  closer  and  closer  together,  and  are  at 
lut  fused  into  one  dear  and  well  defined  image,  which  must  remain 
H^pareat  on  the  closure  of  either  eye.     The  lamp  is  then  to  be  placed 
directly  hehind  the  patient,  so  that  its  rays  may  pass  over  his  head  to 
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the  obsenrer,  who  is  seated  straight  before  him.  Before  the  examina- 
tion is  commenced,  the  surgeon  should  again  convince  himself  of  the 
proper  adjustment  of  the  instroment,  by  throwing  the  light  into  the 
pupil  and  noticing  whether  or  not  he  sees  one  image  of  it,  and  whether 
this  remains  apparent  when  either  eye  is  closed.  At  first,  it  is  better 
to  dilate  the  pupil  with  atropine,  as  this  greatly  facilitates  the  exa- 
mination, for  even  to  an  accomplished  ophthalmoscopist  the  binocular 
ophthalmoscope  will  prove  somewhat  strange  at  the  commencement,  and 
will  require  to  be  used  a  few  times  before  he  becomes  thoroughly 
familiar  with  it.  In  the  more  recent  form  of  G-iraud-Teulon's  instru- 
ment, the  mirror  admits  of  a  lateral  movement,  so  that  the  lamp  may 
be  placed  at  the  side  of  the  patient.  I,  however,  much  prefer  the  illu- 
mination from  above ;  still  this  is  not  always  convenient,  and  therefore 
it  is  necessary  that  the  mirror  should  have  a  lateral  movement,  more 
especially  for  the  direct  examination,  which  it  renders  more  easy. 

A  very  excellent  form  of  binocular  ophthalmoscope  has  been  invented 
by  Messrs.  Laurence  and  Heisch.  It  consiste  of  a  set  of  prisms  arranged 
so  as  to  divide  the  rays  into  two.  The  two  central  prisms  are  fixed, 
but  the  two  lateral  ones  are  moveable  in  such  a  manner  that  t<hey  not 
only  allow  of  a  lateral  movement,  but  their  inclination  can  also  be 
changed,  so  that  the  angle  of  divergence  of  the  rays  from  the  median 
line  can  be  altered  as  may  be  necessary.  On  account  of  this  arrange- 
ment the  decentred  lenses  of  G-iraud-Teulon  are  unnecessary,  and  instead 
of  these,  convex  spherical  lenses  may  be  employed,  and  the  image  be 
thus  considerably  enlarged. 

'*  The  instrument*  consists  of  a  horizontal  metallic  plate  I^  centi- 
metre wide  and  10  centimetres  long,  with  a  central  perforation. 
Behind  this  plate  the  central  prisms  are  fixed,  and  the  lateral  ones  slide 
in  moveable  settings,  furnished  with  an  index  and  graduated  scale,  by 
which  their  distance  apart  can  be  read  off  at  a  glance.  Their  inclination 
is  regulated  by  a  screw  that  acte  upon  both  of  them  at  once.  The 
mirror  turns  upon  a  pin  on  the  upper  part  of  the  plate,  and  the  iDstru- 
ment  is  completed  by  a  moveable  wooden  handle.  The  metallic  portions 
are  constructed  of  aluminium  bronze,  and  the  total  weight  is  thus 
reduced  to  2  ounces  and  50  grains.  The  case,  as  fitted  up  by  Messrs. 
Murray  and  Heath,  contains  also  an  object  lens,  and  two  pairs  of  oculars, 
and  is  made  of  a  shape  and  size  convenient  for  the  pocket." 

This  ophthalmoscope  possesses  certainly  several  advantages  over  that 
of  Giraud-Teulon.  In  the  first  place  it  is  much  lighter,  which  is  very 
convenient  if  numerous  cases  have  to  be  examined,  for  then  a  heavy 
instrument  proves  irksome  and  fatiguing.  Again,  on  account  of  the 
alteration  which  can  be  made  in  the  inclination  of  the  prisms,  the  strain 
upon  the  internal  recti  muscles,  in  maintaining  a  forced  convergence  in 

*  Vide  Carter's  Translation  of  Zander,  p.  61. 
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arde/r  to  unite  the  double  images,  is  done  away  with.  But  this  instm- 
meat  is  rather  more  apt  to  get  out  of  order  than  that  of  Giraud-Teulon, 
if  it  be  carelessly  handled,  as  is  apt  to  be  the  casein  a  class,  where  it  is 
used  by  noany  different  persons. 

The  great  advantage  of  the  binocular  ophthalmoscope  consists  in 
its  affording  as  a  stereoscopic  view  of  the  details  of  the  fdndus,  so  that 
tbej  are  brought  into  relief.     We  are  thus  enabled  to  judge  of  the 
real    thickness   of   the  retina,   and  can  readily   determine  whether 
this  is  abnormally  increased  or  diminished.     The  slightest  degrees  of 
detachment  of  the  retina  are  also  easily  recognised.     The  optic  disc 
Bhaws  itself  in  its  reality,  and  we  can  detect  at  a  glance  whether  its 
snr&ce  is  level,  arched  forward,  or  excavated.     Whereas,  with  the 
monocular  ophthahnoscope,  slight  changes  in  the  level  of  the  disc  are 
often,  very  difficult  to  determine  with  certainty,  even  by  an  accomplished 
ophtfaalmosoopist.      Again,  we  can  ascertain  with  &cility  the  exact 
position  of  extravasations  of  blood,  exudations  of  lymph,  or  collections  of 
pigmenty  and  whether  they  are  situated  in  the  retioa  or  the  choroid,  or 
periiaps  in  both  these  tissues.     These  points  in  the  differential  diag- 
nosis are  often  of  much  importance  in  framing  the  prognosis. 

Yarions  forms  of  iJiMt-opklluilinoscopes,  by  which  the  surgeon  could 
examine  his  own  eye,  have  been  devised,  the  first  who  succeeded  in  con- 
structing such  an  instrument  being  Coccius,  since  then  Heymann,  GKraud- 
Teolon,  and  Zehender  have  invented  different  kinds  of  aut-ophthalmo- 
scopes.  The  best  and  simplest  of  these  is,  I  think,  Qiraud-Teulon's. 
Its  action  is  explained  by  the  accompanying  diagram  (Fig.  53),  copied 
from  Gtiraud-Teulon's  article  in  the  French  translation  of  Mackenzie. 
The  instrument  consists  of  two  plane  mirrors,  m  m'  inclined  to  one 
another,  at  an  angle  of  90**,  and  placed  in  front  of  the  observer.  A 
concave  mirror  (c  c')  is 

held    obliquely    before  Fig.  68. 

ihe  left  eye  (g)y  so  that 
the  rays  from  a  flame 
(F)  are  reflected  on  to 
All,  and  thence  on  to  m', 
which  will  reflect  them 
into  the  right  eye  (d), 
A  double  convex  lens  I 
18  placed  between  d  and 
m',  by  which  an  inverted 
aerial  image  of  A  is 
formed,  which  is  situ- 
ated in  reality  at  a*  be- 
tween ihe  two  mirrors, 
but  which  will  appear 
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to  9  to  be  mtnated  beyond  the  mirror  m  at  a".  In  hust  the  rajs 
emanating  from  <f ,  instead  of  passing  straight  on,  are  bent  twice  at 
a  right  angle,  and  bronght  back  to  g^  without  having  nndergone  any 
change  in  their  relative  positions. 

4.— THE  EXAMINATION  WITH  THE  OPHTHALMOSCOPE. 

In  the  selection  of  a  portable  monocular  ophtfaalmosoope,  our  choice 
for  the  examination  of  the  inverted  image  lies,  I  think,  between  the 
instroments  of  Coccins  and  Idebreich.     The  latter,  on  aoconnt  of  its 
being  somewhat  easier  to  nse,  is  the  one  most  generally  employed.    Bnt 
as  certain  difficulties  in  the  use  of  the  ophthalmoscope  have  always 
to  be  overcome  by  beginners,  I  think  it  just  as  well  that  they  should 
oonmience  at  once  with  the  best  instroment,  even  although  the  diffi- 
culty of  the  examination  be  hereby  somewhat  enhanced.     I  have  far 
many  yean  used  Coccius'  instrument  for  the  inverted  image,  in  pre- 
ference to  any  oth^  as  it  possesses  certain  decided  advantages  over  the 
concave  mirror.     Thus,  on  account  of  the  lateral  collecting  lens,  we 
can  alter  the  focal  length  of  the  mirror  and  the  intensity  of  the  illu- 
mination to  any  desired  extent,  and  we  can  also  more  fuUy  concentrate 
the  pencil  of  light  upon  any  given  portion  of  the  fundus  which  we  wish 
to  submit  to  special  examination.     The  corneal  reflex  is  also  much  less, 
and  this  is  of  great  importance  if  the  pupil  is  very  small,  as  is  frequently 
the  case  in  elderly  people,  in  whom,  with  the  concave  mirror,  we  can 
often  obtain,  on  account  of  the  great  corneal  reflex,  but  a  very  imperfect 
view  of  the  fundus  without  artificial  dilatation  of  the  pupil. 

Coccius*  ophthalmoscope  is  also  decidedly  better  than  Liebreich's  for 
the  examination  of  the  erect  image,  although  it  is  for  this  purpose 
somewhat  inferior  to  Zehender*s.  But  to  persons  who  desire  to  have 
only  one  ophthalmoscope,  which  shall  serve  them  for  all  purposes,  I 
should  recommend  that  of  Coccius  as  fulfilling  t^is  desideratum  better 
than  any  other. 

For  conducting  an  ophthalmoscopic  examination,  a  darkened  room 
and  a  bright,  steady-burning  lamp  are  essentially  necessary.  In 
arranging  a  room  for  this  purpose  in  a  public  institution,  care  must  be 
taken  that  a  bright  stream  of  daylight  does  not  enter  directly  in  front  of 
the  patient,  as  this  produces  great  reflection,  weakens  the  illumination 
of  the  fundus,  and  renders  the  examination  far  more  difficult,  and  need- 
lessly trying  to  the  eyes  of  the  surgeon. 

The  best  g^as-lamp  for  ophthalmoscopic  purposes  is  that  employed 
at  Moorfields,  which  has  an  Argand  porcelain  burner,  perforated  by  a 
number  of  small  apertures,  and  closed  underneath  by  a  veiy  fine  wire 
gauze,  so  as  to  regulate  the  draught,  and  thus  steady  the  flame.  The 
burner  should  not  be  too  small,  but  should  give  a  full  round  flame,  as 
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tins  affords  a  much  bet^r  illumination  than  if  the  flame  is  long  and 
thm.  It  is  attached  to  a  bracket,  which  admits  of  a  nniyersal  moTC- 
ment  in  all  directions.  In  the  consulting  room  a  standard  upright 
burner,  connected  with  a  gas  pipe  by  means  of  an  elastic  tube,  will  be, 
however,  perhaps  more  convenient.  Or  a  good,  bright-burning,  mode- 
rator lamp  may  be  employed.  The  lamp  or  burner  is  to  be  covered 
only  by  a  chimney,  and  not  a  globe.  In  order  to  decrease  the  intensity 
of  the  light,  and  thus  to  diminish  the  contraction  of  the  pupil,  a  blue 
chimney  may  be  employed,  or  what  is  still  better,  a  blue  object  lens,  as 
suggested  by  Mr.  Carter,  which  is  made  by  cementing  a  plane,  light 
blue  glass  (A  tint)  between  two  plano-convex  lenses  of  the  required 
power. 

It  is  best  for  the  beginner  to  have  the  pupil  widely  dilated  by 
atat>pine,  as  this  greatly  &cilitates  the  examination.  But  when  he  has 
acquired  some  dexterity  in  the  use  of  the  ophthalmoscope,  he  must  learn 
to  examine  with  an  undilated  pupil,  for  the  use  of  atropine  proves 
very  inconvenient  to  the  patients.  It  should,  therefore,  only  be  employed 
exceptionally,  and  when  it  is  essentially  necessary,  as  for  instance  when 
the  pupil  is  very  small,  and  the  periphery  of  the  ihndus  has  to  be 
examined  for  a  suspected  slight  detachment  of  the  retina,  or  morbid 
changes  in  the  outlying  portions  of  the  choroid  and  retina.  The  exami- 
nation in  the  r^on  of  the  yellow  spot  is  also  very  difiGlcult,  on  account 
of  the  great  reflection  of  the  light,  and  the  great  contraction  of  the 
pupil  when  this  part  of  the  eye  is  illuminated.  If  atropine  is  used, 
only  a  very  weak  solution  should  be  employed,  otherwise  the  dilatation 
of  the  pupil  will  not  only  last  some  time,  but  there  will  also  be  much 
inconvenience  from  the  paralysis  of  the  accommodation,  which  will, 
perhaps,  prevent  the  patient  from  using  his  eyes  for  reading  and  writing 
for  several  days.  For  the  purpose  of  simply  dilating  the  pupil  for 
ophthahnosooping,  a  drop  of  a  solution  of  1  grain  of  atropine  to  10  or 
12  ounces  of  water  will  suffice  to  produce  the  requisite  degree  of  dila- 
tation in  about  an  hour,  and  it  wiU  continue  from  12  to  30  hours.  The 
atropinized  gelatine  discs  will  be  found  very  conyenient,  as  the  patient 
can  hiTiiiMilf  place  one  in  the  eye,  before  his  visit  to  the  surgeon. 

5.— THE  EXAMINATION  OF  THE  ACTUAL  INVERTED 

IMAGE. 

The  patient  is  to  be  seated  on  a  chair,  and  the  lamp  should  be 
placed  beside,  and  somewhat  behind  him,  at  the  side  corresponding  to 
ihe  eye  which  is  to  be  examined.  The  surgeon  then  seats  himself 
directly  opposite  to  the  x)atient,  and,  holding  the  mirror  in  his  right 
hand,  places  it  close  before  his  eye,  so  that  its  upper  edge  rests  against 
the  superior  mai^^  of  the  orbit.     Then  turning  the  mirror  slightly 
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towards  the  lamp,  he  throws  the  reflectiozL  of  the  flame  into  the  eye, 
the  pupil  of  which  will  be  brightly  illmninated.  This  movement  of 
the  mirror  most  be  very  slight,  and  simply  made  by  rotating  the  handle 
a  very  little  between  the  fingers,  otherwise  the  reflection  will  be  thrown 
considerably  above  or  to  the  side  of  the  patient's  head.  The  beg^inner 
always  finds  some  difficulty  in  acquiring  these  slight  movements  of  the 
mirror,  as  also  the  power  of  moving  his  own  head  in  difierent  direc- 
tions, and  yet  keeping  the  eye  constantly  well  illuminated.  When  the 
fundus  is  thoroughly  lighted  up,  the  rim  of  the  bi-convex  object  lens 
is  to  be  taken  lightly  between  the  forefinger  and  thumb  of  the  left 
hand,  and  held  about  two  inches  from  the  eye  under  examination.  The 
ring  finger  is  to  be  placed  against  the  upper  edge  of  the  orbit,  in  order 
to  steady  the  hand,  and  this  leaves  the  little  finger  free  for  lifting  the 
upper  lid  if  necessary.  The  object  lens  should  be  held  at  such  a  dis- 
tance from  the  eye  that  its  focal  length  coincides  with  the  pupil.  A 
2-inch  lens  should,  therefore,  be  held  a  Httle  less  than  two  inches  from 
the  cornea,  and  a  S-inch  lens  a  little  less  than  three  inches.  At  first, 
some  difficulty  is  always  experienced  in  keeping  the  eye  illuminated 
during  the  adjustment  of  the  object  lens,  as  the  observer's  attention  is 
apt  to  be  entirely  directed  to  it,  and  he  forgets  all  about  the  illumina- 
tion. Indeed  one  of  the  chief  difficulties  that  the  beginner  has  to 
overcome,  is  that  of  learning  to  work  both  hands  readily  together. 

When  the  frmdus  is  well  illuminated,  we  should  first  endeavour  to 
gain  a  view  of  the  optic  disc,  and  the  patient  should  therefore  be 
directed  to  look  at  the  ear  of  the  observer  which  is  on  the  opposite  side 
to  the  eye  under  examination,  so  that  the  optic  axis  of  the  latter  may 
be  turned  somewhat  inwards.  Thus  if  the  right  eye  is  to  be  examined, 
the  patient  should  look  towards  the  surgeon's  right  ear,  and  vice  versd. 
For  as  the  entrance  of  the  optic  nerve  is  not  situated  in  the  optic  axis 
(centre  of  the  retina),  but  towards  its  nasal  side,  it  is  necessary  that  the 
patient  should  look  inwards,  in  order  that  the  disc  maybe  brought  directly 
opposite  to  the  observer's  eye.  To  gain  this  position,  the  patient  may 
also  be  directed  to  look  at  the  uplifted  little  finger  of  the  hand  holding 
the  ophthalmoscope.  In  this  case  its  handle  may  be  held  horizontally, 
and  the  left  hand  used  for  holding  the  mirror  when  the  left  eye  is 
under  examination.  It  is  still  more  convenient  to  have  a  screen  or  board, 
divided  into  diffisrently-numbered  compartments,  placed  at  some  dis- 
tance behind  the  surgeon.  The  patient  is  then  directed  to  look  at  a 
certain  figure  upon  the  board,  according  to  the  part  of  the  fundus 
which  we  desire  to  examine.  The  object  should  always  be  placed  at 
some  distance,  in  order  that  the  patient's  accommodation  may  be  relaxed 
to  the  utmost.  The  entrance  of  the  optic  nerve  is  veadily  recognised 
by  its  presenting  a  whitish  reflex,  instead  of  the  red  glare  reflected 
from  the  fundus.    As  soon  as  this  white  reflex  is  obtained,  the  object 
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lens  shonld  he  adjusted,  and  we  shall  then  have  no  diffionlty  in  finding 
tlie  optic  nerve  entrance,  which  appears  in  the  form  of  a  circnlar 
prnkish- white  disc,  on  whose  expanse  are  noticed  nnmerons  blood- 
▼eaaels,  which  diverge  from  it  to  be  distributed  to  different  portions  of 
tlie  retina.  If  the  disc  is  not  in  view,  it  may  also  be  easily  found  by 
tiacing  some  of  the  retinal  vessels  np  to  the  point  towards  which  they 
converge — %.  e.,  the  optic  nerve  entrance.  The  disc  having  been  fonnd, 
the  observer  shoxdd  veiy  carefnlly  stndy  its  colour,  the  appearance  of 
its  sur&oe  and  margin,  and  the  course  of  the  blood-vessels  upon  it,  in 
order  that  these  different  points  may  be  well  impressed  upon  his 
memory.  In  the  next  place,  passing  from  the  disc,  the  different  por- 
tions of  the  fundus  should  be  successively  examined,  and  the  appearance 
and  mode  of  distribution  of  the  retinal  vessels,  and  the  difference  between 
iiiem  and  those  of  the  choroid  be  carefully  studied.  The  beginner 
should  always  examine  at  first  a  considerable  number  of  healthy  eyes ; 
to  study  very  attentively  the  physiological  appearances  of  the  Amdus, 
and  the  various  peculiarities  which  may  occur  within  normal  limits. 
And  then,  when  he  has  become  thoroughly  conversant  with  these 
diversities,  he  should  pass  on  to  the  examination  of  the  pathological 
conditions.  The  examination  of  the  rabbit's  eye,  also  affords  excellent 
practice,  and  in  the  Albino  rabbit  the  distribution  of  the  choroidal  and 
retinal  vessels  can  be  most  beautifriUy  seen.  As  the  opportunity  of 
examining  a  considerable  number  of  human  eyes  is  not  always  to  be 
had,  the  foUowing  instrument,  made  by  Nachet  of  Paris,  will  be  found 
extremely  usefol  for  practising  ophthahnoscopy,  and  for  studying  many 
of  the  morbid  appearances  of  the  fundus.  It  consists  of  an  artificial 
eye,  or  dummy,  made  of  brass,  and  fitted  in  front  with  a  lens  in  the 
situation  of  the  cornea.  This  lens  is  covered  with  a  black  metal  cap, 
having  a  central  aperture  corresponding  to  the  pupil.  There  are  two 
of  these  caps,  the  one  having  a  very  small  central  opening  correspond- 
ing to  the  normal  size  of  the  pupil ;  the  other  a  large  aperture,  like  a 
widely  dilated  pupil.  By  changing  the  lens,  we  may  convert  the  eye 
into  a  hypermetropic,  myopic,  or  astigmatic  one.  The  posterior  half  of 
the  eye  opens,  so  as  to  admit  of  the  insertion  of  a  papier  mach^  cup  or 
disc,  coloured  to  represent  the  appearance  of  a  healthy  fundus,  or 
of  some  pathological  condition,  as  for  instance,  retinitis  pigpmentosa, 
excavation  of  the  optic  nerve,  posterior  staphyloma,  etc.  In  the 
box  containing  the  instrument,  there  is  a  series  of  these  coloured 
discs,  illustrating  many  of  the  morbid  ophthalmoscopic  appearances  of 
the  fundus.  The  eye  is  fixed  upon  a  standard  for  placing  it  upon  a 
table. 

I  have  already  mentioned,  that  if  we  desire  to  increase  the  size  of 
the  image  in  the  indirect  mode  of  examination,  we  must  employ  a 
weaker  object  lens,  e.^.,  of  3  or  4  inches  focus,  which  must  be  held 
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Bomewhat  fxuiher  from  the  eye.  In  order  to  magnify  the  unage  still 
more,  Goccins*  has  devised  a  compound  object  lens  which  consists  of 
two  convex  lenses  (one  of  which  has  a  focal  length  of  2,  the  other 
of  2^  inches),  inserted  in  the  extremities  of  a  brass  tube,  composed 
of  two  portions,  each  of  which  is  2^  inches  in  length,  and  made  to 
slide,  one  within  the  other.  The  effect  of  this  is,  that  parallel  rays 
reflected  from  an  emmetropic  eye  will  be  nnited  within  the  tube  into 
an  actual  inverted  image,  the  rays  from,  which  will  then  pass  through 
the  second  lens,  which  will  afford  a  magnified  virtual  image  of  the 
actual  image  within  the  tube.  The  disadvantages  of  ihis  compound 
object  lens  are,  that  it  is  expensive,  and  very  cumbersome,  proving 
very  fatiguing,  if  many  patients  have  to  be  examined  in  succession. 
I  find,  moreover,  tliat  we  may  gain  almost  as  great  an  enlargement, 
by  using  an  ordinary  object  lens  of  four  inches  focus,  and  a  convex 
lens  of  eight  inches  focus  behind  the  mirror. 

6.— THE  EXAMINATTON  OF  THE  VIRTUAL  ERECT  IMAGE. 

It  has  already  been  stated,  that  in  this  mode  of  examination  the 
observer  must  go  very  close  to  the  patient's  eye.  The  lamp  must 
therefore  be  placed  on  the  side  corresponding  to  the  eye  under  exami- 
nation, and  the  surgeon  will  find  it  most  convenient  to  examine  with 
his  right  eye  the  corresponding  eye  of  the  patient,  and  vice  vend.  For 
the  examination  of  the  erect  image  the  ophthalmoscope  of  Coccius  or 
Zehender  will  be  found  preferable  to  that  of  liebreich.  Not  only  is 
the  illumination  better,  and  the  corneal  reflex  considerably  less,  but  it 
is  also  easier,  on  account  of  the  lateral  collecting  lens,  to  Tnaintain 
a  good  illumination  of  the  eye,  and  to  keep  the  optic  axis  of  the 
observer's  eye  in  a  line  corresponding  to  that  of  the  patient,  which  is 
often  difficulty  if  the  mirror  has  to  be  considerably  turned  in  order  to 
catch  the  rays  frx>m  the  lamp.  If  the  surgeon  is  not  much  accustomed 
to  this  mode  of  examination,  and  the  pupil  is  small,  the  latter  should 
be  dilated  with  atropine,  for  this  will  increase  the  size  of  the  field 
of  vision,  and  facilitate  the  lighting  up  of  the  fundus.  If  the  observer 
and  the  patient  are  both  emmetropic,  and  their  accommodation  is  sus- 
pended (i.e.,  if  they  are  accommodated  for  their  far  point,  in  this  case 
for  parallel  rays)  the  surgeon  vrill  receive  a  clearly  defined  and  dis- 
tinct image  of  the  details  of  the  fundus.  The  beginner,  however, 
generally  finds  considerable  difficulty  in  completely  relaxing  his  accom- 
modation, more  especially  as  his  close  approximation  to  the  patient 
leads  him  involxmtarily  to  accommodate  for  a  point  considerably  nearer 
than  his  far  point,  i.e.,  he  is  accommodated  for  more  or  less  divergent 

*  Mr.  B.  Carter  has  giyen  an  excellent  description  of  this  apparatus  and  its 
mode  of  action  in  the  "  Lancet,"  March  18, 1865. 


THE  EXAMINATION  OF  THE  VIRTUAL  ERECT  IMAGE.        303 

nys.     This  will  render  the  image  indistinct,  and  necessitate  the  use  of 
a  ooncsaTB  ocnlar  lens,  in  order  to  give  the  requisite  degree  of  diyer- 
genoe  to  the  parallel  rays  emanating  from  the  patient's  eye.     In  certain 
ccmditioiiB  of  the  refiraction  either  of  the  patient's  or  surgeon's  eye,  a 
concave  ocnlar  lens  is  absolutely  necessary  to  render  the  image  of  the 
fbndns  distinct.     Thus,  if  the  patient's  eye  is  emmetropic,  but  that  of 
the  surgeon  myopic,  the  rays  firom  the  former  will  be  parallel,  and  be 
oonaeqnently  brought  to  a  focus  in  front  of  his  retina,  and  a  concave 
lens  will  be  required  to  give  them  the  necessary  degree  of  diTcrgence. 
The  strength  of  this  lens  should  be  such  as  to  neutralize  his  myopia 
for  distance.    A  still  stronger  concave  lens  will  be  required,  if  the  eyes 
of  the  8iii*geon  and  patient  are  both  myopic,  for  then  the  rays  will 
impinge  in  a  convergent  direction  upon  the  surgeon's  eye.     But  if  the 
surgeon  is  myopic,  and  the  patient  hypermetropic,  the  former  may  be 
able  to  see  the  fundus  distinctly  without  the  aid  of  a  concave  lens  for 
the  following  reason: — ^the  focus  of  the  dioptric  system  of  the  eye 
under  examination,  will  in  this  case  lie  behind  the  retina,  and  the  eye 
will  therefore  be  adjusted  for  more  or  less  convergent  rays.     The 
^nerging  rays  will  consequently  be  divergent,  and  will  be  readily 
united  upon  the  observer's  retina,  if  his  myopia  is  not  too  considerable 
in  degree.     The  same  would  occur  if  the  surgeon  were  hypermetropic 
or  emmetropic,  but  then  he  would  have  to  use  his  power  of  accommo- 
dation, in  order  to  bring  the  divergent  rays  to  a  focus  upon  his  retina. 
If  on  the  other  hand  the  observer  is  hypermetropic,  he  may  also  be  able 
to  examine  a  myopic  or  emmetropic  eye  (if  the  myopia  is  not  too 
great)  without  the  aid  of  a  concave  lens,  for  he  will  be  able  to  unite 
convergent  rays  upon  his  retina,  and  also  parallel  rays  by  an  effort  of 
the  aooommodation.     The  cases  containing  the  portable  ophthalmos- 
copes are  supplied  with  a  series  of  concave  ocular  lenses,  varying  in 
focal  leng^  from  4  to  10  or  12  inches,  and  fitting  into  the   clip 
behind  the  mirror.     The  surgeon  should  select  the  strength  of  the 
lens  according  to  the  state  of  the  refraction  of  his  own  and  the 
patient's  eye. 

The  chief  advantage  of  the  erect  image  is,  that  we  obtain  a  much 
larger  image,  so  that  the  minute  details  of  the  fundus  can  be  studied 
with  much  g^reater  accuracy.  This  mode  of  examination  is  therefore  of 
much  importance  in  solving  any  doubts  which  may  exist  with  the 
reverse  image,  as  to  the  exact  nature  or  situation  of  any  morbid  appear- 
ances. But  the  field  of  vision  is  more  limited,  and  the  examination 
somewhat  more  difficult.  Moreover,  it  is  not  always  convenient  or 
agreeable  to  examine  all  patients  in  such  close  proximity.  The  latter 
may  be  one  reason  why  this  mode  of  examination  is  far  too  much 
neglected  in  England  in  favour  of  the  inverted  image.  As  a  rule,  it  is 
best  to  obtain  a  general  view  of  the  appearances  of  the  fundus  in  the 
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inyeited  image,  and  then,  if  we  desire  to  examine  any  partionlar  point 
with  greater  minutenefls  and  accoracj,  to  hare  reooiirse  to  the  direct 
method. 

7.— THB    OPHTHALMOSCfOPIC   APPEARANCES    OF 
HEALTHY  EYES  (Plate  I,  Figs.  1,  2). 

Before  commencing  any  ophthalmoscopic  examination  of  the  fimdiis, 
the  condition  of  the  cornea,  iris,  pupil,  and  ciyBtalline  lens  should  be 
examined  by  the  obliqne  illnmination.  This  having  been  done,  the  same 
stmctnres  should  be  viewed  by  transmitted  light,  I'.e.,  the  snrgpeon 
shonld  examine  the  eye  by  the  direct  method  (without  the  interposition 
of  a  convex  lens  between  the  mirror  and  the  patient's  eye),  but  tbe 
mirror  shonld  be  held  at  some  distance  (14  or  18  inches)  from  the  eye 
under  examination.  In  this  way  no  opacity  of  the  refracting  media  can 
escape  detection,  which  is  not  nnfineqnently  the  case  if  these  modes  of 
examination  are  neglected,  and  the  fundus  only  examined  with  the 
inverted  image.  We  can  also  in  this  way  readily  ascertain  the  state  of 
refraction  of  the  eye. 

The  examination  of  the  refracting  media  in  a  healthy  condition^  of 
course  affords  a  negative  result.  Sometimes  small  flakes  of  mucus  may 
be  noticed  on  the  cornea,  giving  it  a  somewhat  irregular  appearance. 
They  disappear  on  closure  of  the  lids. 

It  has  heen  already  stated  (p.  218)  that  certain  physiological 
changes  occur  in  the  lens  in  advancing  age,  and  we  must  bo  upon  our 
guard  not  to  mistake  these  for  commencing  cataract.  The  lens  substance 
becomes  thickened  and  consolidated,  and  the  nucleus  assumes  a  yellowish 
tint,  which  is  especially  apparent  by  reflected  light.  Indeed  this  opacity 
is  sometimes  so'  considerable,  that  it  may  be  mistaken  for  a  tolerably 
advanced  cataract,  but  on  examining  the  lens  by  transmitted  light 
(with  the  mirror  only)  it  will  be  found  perfectly  transparent,  and  the 
details  of  the  fundus  quite  distinct. 

On  the  other  hand,  the  healthy  appearances  presented  by  the  fundus 
oculi  deserve  and  demand  the  closest  and  most  attentive  study,  in  order 
that  the  many  diversities  which  they  may  present  may  not  be  mistaken 
for  morbid  phenomena.  It  is  only  by  an  intimate  knowledge  of  the 
many  physiological  peculiarities  which  may  exist  in  a  perfectly  normal 
eye,  that  we  can  avoid  committing  grave  errors  in  diagnosis.  Beginners 
are  but  too  apt  to  hurry  over  ihe  examination  of  healthy  eyes  with 
a  careless,  "  Oh^  there  is  nothing  the  matter ;  the  fundus  is  quite 
healthy,' '  craving  only  afler  the  most  marked  pathological  changes, 
such  as  large  posterior  staphylomata,  very  deep  excavations  of  the  optic 
nerve,  and  huge  patches  of  atrophied  choroid ;  and  completely  over- 
looking the  minuter  shades  of  difference  between  a  healthy  and  morbid 
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of  the  fondiis,  a  knowledge  of  which  provee  of  the  greatest 
importance  in  practice. 

On  looking  at  No.  1  of  the  ophthalmoscope  plates,  the  reader 
YriU  he  at  once  struck  hy  the  marked  difference  in  the  appearances 
presented  by  Figs.  1  and  2,  and  yet  both  illnstrate  a  perfectly  healthy 
fkmdns. 

In  Fig.  1  (which  is  taken  from  a  person  with  black  hair  and  a  dark 
brown  iris)  the  optic  nerve  entrance  appears  circular,  and  of  a  yellowish 
-white  tint.  The  blood-vessels  emerge  somewhat  to  the  left  of  the  centre 
Off  the  disCy  which  is  here  of  a  deeper  white.  The  paler  vessels  are  the 
retinal  arteries,  the  darker  ones  the  veins.  They  pass  over  the  disc  to 
iJie  retina^  where  they  course  and  divide  in  different  directions,  chiefly 
upwards,  downwards,  and  towards  the  left.  At  some  little  distance  to 
the  right  of^  and  slightly  below  the  disc,  is  noticed  a  large  dark  red 
spot,  with  a  small  white  dot  in  the  centre.  This  is  the  macnla  Intea,  or 
jeDow  spot,  with  its  foramen  centrale.  It  will  be  observed  that  the 
▼easelB  conrse  ronnd  the  yellow  spot,  leaving  it  free.  The  fine  grey  film 
in  the  region  of  the  disc  and  the  yellow  spot  is  due  to  the  reflex  yielded 
by  the  retina ;  it  is  only  observable  in  dark  eyes,  and  is  consequently 
altogether  absent  in  Fig.  2.  The  frindus  of  the  eye  is  of  a  rich  dark  red 
tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the  choroid  being 
hidden  by  the  density  of  the  pigment  in  the  epithelial  layer  and  stroma 
of  the  choroid. 

In  Fig.  2  (taken  from  the  eye  of  a  person  with  very  light  hair  and  a 
bine  iris)  the  appearances  are  quite  difierent.  The  disc  is  of  a  more 
rosy  tint,  the  retinal  vessels,  although  very  distinct,  are  less  markedly 
so  than  on  the  darker  background  of  Fig.  1.  The  region  of  the  yellow 
spot  is  of  1^  bright  red  colour,  and  the  foramen  centrale  appears  in  the 
form  of  a  little  light  circle.  But  the  greatest  difierence  is  noticed  in 
the  pale,  brilliantly  red  colour  of  the  fondus,  and  the  distinctness  with 
which  the  finest  branches  of  the  choroidal  vessels  can  be  traced.  The 
cihary  arteries  enter  in  the  region  of  the  yellow  spot,  and  running 
towards  the  periphery  ramify  in  various  directions,  and  partly  pass  over 
directly  into  the  larger  branches  of  the  vasa  vorticosa,  situated  at  the 
equator  of  the  eye. 

The  red  colour  of  the  background  of  the  eye,  as  seen  with  the 
ophthalmoscope,  is  due  to  the  reflection  of  the  light  from  the  blood- 
vessels of  the  retina  and  choroid,  more  especially  the  latter.  As  the 
retina  is  very  translucent,  but  little  light  is  reflected  by  it,  and  the 
sclerotic  can  only  be  seen  through  the  choroid,  and  will  therefore  be  the 
more  apparent  the  less  pigment  there  is  in  the  latter.  The  appearance 
presented  by  the  fundus  will,  therefore,  vary  greatly  according  to  the 
d^rree  of  pigmentation  of  the  choroid.  K  its  epithelial  layer  and 
stroma  are  darkly  pigmented,  the  vessels  of  the  choroid  may  be  com- 
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pletely  hidden,  even  at  the  periphery  of  the  fondns.  But  if  the  epithe- 
lial layer  contains  but  little  pigment,  and  the  stroma  is,  on  the  other 
hand,  richly  pigmented,  the  choroidal  vessels  will  appear  like  bright  red 
bands  or  ribbons,  divided  by  dark  islets  or  intervals,  the  so-called  intra- 
vascnlar  spaces.  These  vessels  are  chiefly  sitoated  in  the  stroma  of 
the  choroid,  for  they  are  less  covered  by  the  pigment  than  those  of 
the  venea  vorticosee,  which  lie  deeper  (nearer  the  sclerotic),  or  the  smaller 
vessels  (Schweigger).  The  intravascnlar  spaces  are  of  a  longitadinal 
shape  near  the  equator  of  the  eye,  and  more  oval  or  circular  in  the 
vicinity  of  the  disc.  If  the  stroma  is  light,  and  the  epithelinm  but 
moderately  pigmented,  the  epititelial  cells  may  be  well  seen  with  a 
considerable  magnifying  power,  as  has  been  shown  by  Liebreich,  and 
may  be  recognised  as  small  circnmscribed  dots  uniformly  studded  over  the 
ftmdus,  giving  it  a  markedly  gpranular  appearance.  In  eyes  in  which  ihe 
pigmentation  of  the  choroid  is  but  very  slight,  the  choroidal  vessels  may 
be  most  beautifdlly  traced  to  their  smallest  divisions,  as  also  the  large 
stems  of  the  venaa  vortioosso  as  they  perforate  the  sclerotio.  The  red 
colour  of  the  backg^und  is  also  influenced  by  age  and  the  illumination. 
It  is  of  a  brighter  tint  in  young  persons  than  in  older  individuals. 
If  the  illumination  is  strong,  the  brightness  will  be  uniform,  if  it  is 
weaker,  it  will  decrease  firom  the  disc  towards  the  periphery  of  the 
fundus. 

The  retina  is  extremely  translucent,  and  reflects  but  little  light.  On 
this  account  it  is  not  visible  in  light  eyes,  but  becomes  so  when  the 
fundus  is  dark,  appearing  like  a  thin  grey  film  or  halo  over  the  back» 
ground.  In  very  dark  eyes,  such  as  those  of  negroes,  the  retina  is  very 
distinctly  apparent,  showing  a  grey  striated  appearance,  especially  in 
the  vicinity  of  the  disc.  The  strisB  are  not,  Schweigger  thinks,  due  to 
the  nerve  fibres,  but  to  the  peculiar  arrangement  of  the  connective  tissue. 

8.— THE  OPTIC  DISC. 

The  normal  disc  is  subject  to  numerous  and  sometimes  marked 
difierences  in  shape,  colour,  and  size.  An  exact  knowledge  of  all  the 
peculiarities  which  come  within  the  normal  and  physiological  standard 
is  absolutely  necessary  to  prevent  the  surgeon  from  MUng  into  errors 
in  diagnosis,  and  mistaking  some  perfectly  physiological  appearances  as 
being  of  pathological  import. 

The  entrance  of  the  optic  nerve  is  generally  round,  but  not  perfectly 
circular ;  it  is  often  oval,  having  the  long  diameter  vertical.  This  oval 
appearance  is  particularly  striking  in  cases  of  astigmatism.  The  disc  is 
generally  of  a  transparent,  greyish-pink  tint,  with  a  slight  admixture 
of  blue.  This  tint  varies  in  appearance  with  the  pigmentation  of  the 
choroid;  thus  in  dark  eyes  the  disc  appears  white  and  glistening. 
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whioPeM  in  very  light  eyes  it  assnineB  a  more  rosy  hne.  The  admixture 
of  the  ocdour  of  the  optic  nenre  entrance  is  made  up  from  three  sonrces ; 
the  white  is  dae  to  the  reflection  from  the  oonnectiTe  tissue  of  the 
lamina  cribrosa,  the  red  to  the  blood  in  the  capillaries  on  its  expanse,  and 
the  bluish-gTey  to  the  nerve  tubules  lying  in  the  meshes  of  the  cribriform 
tiBBiie.  The  outline  of  the  disc  appears  sharply  defined,  but  on  closer 
obeervation  we  notice  that  it  may  be  divided  into  an  internal  grey  ring, 
the  real  bonndajy  of  the  nerve ;  outside  this,  is  the  white  line  of  the 
sclerotic  ring,  which  varies  somewhat  in  size,  being  broadest  and  most 
apparent  at  the  outer  side  of  the  disc.  External  to  the  scleral  zone,  is 
the  dark  grey  line  of  the  opening  in  the  choroid.  This  choroidal  ring 
is  Botnewhat  irregular  in  shape  and  colour,  being  most  marked  at  the 
outer  side,  at  which  there  is  often  a  well  defined  deposit  of  pigment 
molecnles,  assuming  the  appearance  of  a  broad  \Aaek.  crescent,  which  is 
hequBoaj  mistaken  by  beginners  for  some  pathological  change. 

The  retinal  ressels  generally  emei^  frxmi  the  centraJ  portion  of  the 
disc,  or  somewhat  to  the  inner  side  of  it.  If  the  division  of  the  central 
artery  takes  place  after  its  passage  through  the  lamina  criln^^sa,  the 
division  of  the  main  trunk  into  the  different  branches  can  be  distinctly 
observed.  Whereas,  if  the  division  occurs  before  the  passage  of  the 
trunk  thioogh  the  lamina  cribrosa,  the  main  branches  pierce  the  disc 
in  an  isolated  manner,  so  that  their  point  of  division  from  the  tnmk 
cannot  be  distinguished.  The  number,  mode  of  division,  and  course  of 
the  retinal  vessels  vary  very  considerably,  being  constant  only  in  this, 
that  the  principal  branches  run  upwards  and  downwards.  As  a  mle,  no 
main  branch  runs  inwards,  but  only  a  considerable  number  of  smaller 
vessels ;  whereas  towards  the  outer  side  only  a  few  very  small,  short 
twigs  are  sent.  The  most  frequent  arrangement  is  that  an  artery  and 
two  veins  pass  upwards,  and  the  same  downwards ;  but  sometimes  there 
are  two  arteries  and  two  veins.  The  arteries  may  be  readily  dis- 
tinguished fr\>m  the  veins  by  being  lighter  in  colour,  smaller,  and 
straighter  in  their  course.  Moreover,  along  the  centre  of  the  vessel  is 
noticed  a  bright  streak,  so  that  the  artery  appears  to  have  a  double 
oatHne,  this  bright  stripe  being  due  to  the  reflection  of  light  from  the 
cylindrical  wall  of  the  vesseL  The  retinal  veins  are  of  a  darker  tint, 
larger,  and  more  undulating  than  the  arteries.  On  account  of  the 
greater  tenuity  of  the  walls  of  the  veins,  and  of-  the  blood-tension 
being  leas  in  them  than  in  the  arteries,  they  are  somewhat  flattened 
and  not  cylindrical  in  form.  Hence  the  reflection  of  light  is  very  slight, 
and  the  central  bright  streak  hardly  observable.  The  blood  supply  of  the 
most  anterior  part  of  the  optic  nerve  is  maintained  not  only  by  the  small 
twigs  given  off  to  it  from  the  central  vessels  of  the  retina,  but  also  by  a 
series  of  branchlets  emanating  from  a  vascular  circle,  which  is  situated 
dose  to  the  edge  of  the  optic  nerve,  and  which  is  formed  by  three  or  four  of 
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tthe  abort  posterior  ciliary  arteries.*  Leber,  moreover,  bas  found  tbat 
numerous  arteries  and  some  veins  also  pass  directly  from  tbe  cboroid  to 
the  optic  nerve,  anastomosing  tbere  witb  tbe  network  of  vessels  wbicb 
snrronnds  tbe  nerve  fibres. 

On  closely  regarding  tbe  surface  of  tbe  disc,  we  notice  tbat  its 
colour  varies  at  different  points,  and  tbat  it  presents,  moreover,  towards 
tbe  outer  side,  a  somewbat  mottled  greyisb-wbite  appearance.  Tbis 
grey  stippling  is  produced  by  tbe  nerve  tubules  seen  in  section,  and 
tbe  wbite  dots  or  lines  between  tbem  are  due  to  tbe  trabeculsd  of  tbe 
sieve-like  lamina  cribrosa.  At  tbe  point  of  exit  of  tbe  retinal  vessels 
tbe  wbite  appearance  is  very  marked,  and  often  presents  a  little  pit  or 
bollow.  Wbilst  tbe  outer  portion  of  tbe  disc  presents  a  mottled  greyisb- 
wbite  appearance,  tbe  inner  balf  assumes  a  mucb  redder  tint.  Tbe 
reason  of  tbis  is  easily  explained.  As  a  greater  number  of  tbe  optic 
nerve  fibres,  after  tbe  entrance  of  tbe  optic  nerve  into  tbe  eye,  bend 
over  to  tbe  inner  side,  tbe  transparency  of  tbis  portion  of  tbe  nerve  is 
mucb  diminisbed  by  tbis  close  super-imposition  of  tbe  fibres,  and  bence 
tbe  details  of  tbe  lamina  cribrosa  are  bidden.  Wbereas,  on  tbe  outer 
balf  tbe  latter  are  still  very  evident,  as  tbe  layer  of  nerve  fibres  is  bere 
mucb  less  considerable  and  more  arcbed  upwards  and  downwards,  and 
tbe  wbite  reflection  consequently  mucb  more  marked.  Inattention  to 
tbese  fistcts  may  lead  tbe  observer  into  considerable  errors  of  diagnosis. 
He  may  consider  tbe  normal  redness  of  tbe  inner  balf  of  tbe  disc  as 
pathological,  and  assume  tbe  presence  of  byperaamia,  or  even  infiammsr- 
tion  of  tbis  part  of  tbe  nerve ;  or  be  may  mistake  tbe  wbite  appearance 
of  tbe  outer  balf  for  commencing  atropby. 

We  must  now  notice  two  peculiarities  of  tbe. optic  disc  wbicb  are 
ofben  met  witb  in  perfectly  bealtby  eyes,  viz.,  1,  spontaneous  or  easily 
producible  pulsation  of  tbe  retinal  veins ;  2,  physiological  excavation 
of  tbe  optic  nerve. 

Tbe  venous  pulsation  is  characterised  by  an  alternating  increase  and 
diminution  in  tbe  calibre  of  tbe  vein.*  Tbe  emptying  of  the  vein  com- 
mences at  the  centre  of  tbe  optic  disc,  and  extends  to  the  periphery ;  tbe 
re-filling,  on  the  other  band,  begins  at  tbe  periphery  and  extends 
towards  tbe  centre.  Tbe  venous  pulsation  is  generally  only  visible  in 
the  expanse  of  tbe  disc,  but  in  very  rare  cases  it  may  even  extend 
beyond  its  margin.  It  exists  probably  in  all  eyes,  but  does  not  gene- 
rally appear  spontaneously.  Tbe  pulsation  may,  however,  be  made  ap- 
parent, or  rendered  more  marked  and  distinct,  by  slight  pressure  with 
the  finger  upon  tbe  eyeball,  and  we  may  thus  alternately  produce  a 
complete  emptying  and  re-filling  of  tbe  vein.  On  a  sudden  relaxation 
of  pressure  wbicb  bas  been  continued   for  a  little   time,   tbe  veins 

*  Tide  J8ger,  "  EinBtellung  des  dioptrisohen  Apparates/'  p.  55 ;  also  Leber, 
'•  A.  f.  0.,"  xi,  1,  6. 
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rapidly  over-filled  and  swoUen,  this  dilatation  lasts  for  abont  a 
minTite,  and  then  they  resome  their  normal  calibre.  The  respiration 
also  Bomewiiat  affects  the  retinal  circnlation ;  thus,  an  increase  in  the 
sifle  of  the  vein  maj  be  noticed  dnring  strong  expiration,  whereas  a 
deep  inspiration  causes  it  to  diminish.  The  vein  and  artery  are  in  an 
opposite  state  of  fulness,  the  arterial  systole  being  sjnchronons  with 
the  venons  diastole. 

Whilst  spontaneous  pulsation  of  the  retinal  veins  is  a  perfectly 
physiological  phenomenon,  this  is  not  the  case  with  the  arterial  pulsa- 
tion, £ar  this  only  exists  when  the  intra-ocular  tension  is  abnormally 
increased.  It  is,  therefore,  a  symptom  of  great  importance  in  the 
diagnosis  of  a  glaucomatous  condition  of  the  eyeball.  The  presence  of 
venous  pulsation  was  supposed  to  indicate  a  fluctuation  in  the  intra- 
ocular pressure,  but  according  to  Memorsky*  this  is  not  so.  He  con- 
siders it  to  be  a  visible  expression  of  the  action  of  the  forces  which 
regulate  the  blood-pressure  within  the  eye. 

The  phynohgtccd  excavation  may  be  known  by  its  being  limited  to 
the  central  portion  of  the  disc,  it  is,  moreover,  generally  very  small  and 
shallowy  and  may  continue  throughout  life  without  undergoing  any 
change.  SometimeB  the  excavation  is  well  marked  and  easily  recog- 
nisable, the  central  portion  of  the  disc  presenting  a  peculiar  white, 
glistening  appearance,  of  varying  size  and  form.  This  central,  glistening 
spot  may  be  oval,  circular,  or  longitudinal,  and  its  size  is  generally  very 
inoonsiderable  in  comparison  with  that  of  the  disc ;  it  is  surrounded  by 
a  reddish  zone,  which  may  be  almost  of  the  same  colour  as  the  back- 
ground of  the  eye.  The  width  of  this  zone  varies  with  the  extent  of 
the  excavation ;  if  the  latter  is  small,  the  zone  will  be  very  considerable, 
but  if  it  is  large,  the  zone  will  be  narrow,  and  limited  to  the  periphery 
of  the  disc.  The  edges  of  the  cup  are  generally  slightly  sloping,  and 
nerer  abrupt  or  steep,  so  that  the  excavation  passes  over  gradually  into 
the  dajker  zone  without  there  being  any  sharply-defined  margin.  But 
if  the  excavation  is  conical  or  fiinnel-shaped  the  edges  are  more  abrupt, 
and  the  margin  more  defined.  On  tracing  the  retinal  vessels  from  the 
peripheiy  towards  the  centre  of  the  disc,  we  notice  that  they  undergo 
peculiar  changes  when  they  arrive  at  the  margin  of  the  excavation,  for 
instead  of  passing  straight  on,  they  describe  a  more  or  less  acute 
carve  as  they  dip  down  into  it.  This  curve  may  be  very  slight  and 
gradual  if  the  cup  is  shallow,  but  if  it  is  deep  and  extensive  the  curve 
may  be  abrupt  and  give  rise  to  a  displacement  of  the  vessels  at  its  edge. 
In  the  expanse  of  the  excavation,  the  vessels  generally  assume  a  slightly 
darker  shade,  but  they  sometimes  appear  of  a  lighter  and  more  rosy 
tint^  and  seem  to  be  enveloped  by  a  delicate  veil.  The  excavation  is 
fi^eqfuently  not  in  the  centre  of  the  disc,  but  nearer  its  outer  side.     A 

"  A.  f.  O.,"  xi,  2, 107. 
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very  pecttli&r  appearance  is  prodnoed  if  a  glanoomatoiis  ezoayatio&  ocoors 
in  a  nerve  having  a  physiological  cap,  for  then  the  two  conditions  may 
for  a  time  exist  side  by  side ;  the  physiological  excavation  is,  however, 
subsequently  merged  in  the  deeper  glaucomatous  cup. 

9.— THE  OPHTHALMOSCOPIC  EXAMINATION  OF  DISEASED 

BYES. 

The  Refracting  Media. 

• 

Before  commencing  any  ophthalmoscopic  examination  of  the  fiindus, 
the  refracting  media  should  always  be  examined  by  the  oblique  illu- 
mination and  by  transmitted  light  (vide  p.  804).  By  making  this  a 
constant  rule  the  beginner  wiU  avoid  falling  into  many  an  error  in 
diagnosis  which  might  otherwise  occur,  such  as  mistaking  opacities  of 
the  cornea,  the  capsule,  or  the  lens  for  some  deeper-seated  lesion.  In 
making  an  examination  of  the  lens  or  the  vitreous  humour  the  pupil 
should  be  widely  dilated,  although  an  expert  observer  wiU  often  be  able, 
even  with  an  undilated  pupil,  to  detect  opacities  which  are  situated  at 
the  margin  of  the  lens,  or  the  periphery  of  the  vitreous  humour,  by 
making  the  patient  look  rery  far  in  the  opposite  direction,  which  wiU 
enable  the  surgeon  to  look  quite  behind  the  iris.  The  colour  of  opacities 
in  the  refracting  media  will  vary  according  to  the  amount  of  illumina- 
tion, and  the  fact  whether  they  are  exammed  by  reflected  or  transmitted 
light.  In  the  former  case,  they  will  appear  in  their  true  colours,  the 
frindus  being  in  the  shade,  so  that  they  will  look  like  grey  or  whitish 
opacities  situated  upon  a  dark  background.  It  is  difierent,  however, 
when  the  frindus  is  lighted  up  with  the  ophthalmoscope,  for  then  the 
opacities  will  appear  like  dark  specks,  of  varying  size  and  form,  upon 
a  bright  red  background,  for  their  surfaces  can  reflect  but  little  light, 
and  they  are  thus  seen  in  shadow.  On  this  account  very  small 
opacities  are  best  seen  by  a  weak  illumination,  for  in  consequence  of 
their  very  slight  reflection,  they  become  invisible  if  the  illumination 
is  too  bright.  It  is  of  much  importance  to  be  able  rightly  to  estimate 
the  depth  at  which  any  opacity  in  the  refracting  media  is  situated. 
There  cannot  be  the  slightest  difficulty  about  this  when  the  opacity  is 
in  the  cornea,  the  capstde,  or  the  anterior  portion  of  the  lens,  for  wiih 
the  oblique  illumination  we  shall  be  able  to  ascertain  the  position  of  the 
opacity  in  relation  to  the  pupil.  Indeed,  for  opacities  in  the  anterior 
half  of  the  eyeball  the  oblique  illumination  is  of  most  service,  but  for 
those  in  the  posterior  half  the  ophthalmoscope  should  be  used.  But  it 
is  best  to  avail  ourselves  of  both  modes  of  examination.  When  the 
opacity  is  situated  in  the  vitreous  humour,  it  is  more  difficult  to  ascer- 
tain its  exact  deptL    The  two  following  methods  of  examination  will. 
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iKywevvr,  enable  ns  to  decide  this : — ^If^  for  insianoe^  the  observer  (in 
the  diieci  image)  looks  in  such  a  direction  ihat  his  optic  line  paasee 
tbron^  the  tnming  point  of  the  patient's  eye,  it  will  be  fonnd  that 
this  point  and  the  corneal  reflection  of  the  mirror  will  alone  remain 
stationary  when  the  eye  is  moved  in  different  directions.  Any  opacity 
wbieh  is  sitoated  in  front  of  this  point  will  move  in  the  same  direction 
aa  the  cornea,  whereas  any  opacity  sitaated  behind  the  tnming  point 
win  move  in  a  direction  opposite  to  that  of  the  cornea.  The  further 
the  opacity  is  from  the  turning  point  of  the  eye,  the  greater  will  its 
excursion  be.  Now  the  turning  point  corresponds  as  nearly  as  possible 
to  the  posterior  pole  of  the  crystalline  lens.  If  there  shoxdd  conse- 
qnently  be  an  opacity  sitaated  at  this  spot  (posterior  polar  cataract),  it 
wrin  remain  stationary  during  the  various  movements  of  the  eye.  If 
the  opacity  is  sitaated  in  front  of  the  posterior  pole  it  will  move  in  the 
same  direction  as  the  cornea,  if  the  latter  moves  upwards  the  opacity 
wiU  do  the  same;  the  reverse  will  occur  if  the  opacity  is  situated 
bdiind  the  taming  point,  for  then  it  will  move  downwards  as  the  cornea 
moTee  up,  and  vice  versd. 

It  is  more  difficult  to  determine  the  exact  position  of  the  object 
when  it  lies  very  close  to  the  retina.  This  is  best  done  by  the  surgeon 
making  a  slight  movement  with  the  object  lens  (in  the  examination 
with  the  reverse  image),  his  own  and  the  patient's  eye  being  at  the 
same  time  kept  stationary.  The  nearer  that  the  object  is  to  the  observer, 
the  more  marked  will  be  its  movement  in  the  same  direction  as  the  lens. 
To  illnstrate  this  Inebreich*  cites  the  following  example : — J£  we  sup- 
pose that  a  filiform  opacity  were  to  extend  from  the  posterior  pole  of 
the  lens  to  the  centre  of  the  retina,  it  would  appear  like  a  point  when 
seen  from  in  front.  K  we  were  then  to  move  the  convex  lens  from 
right  to  left,  the  anterior  extremity  of  the  opacity  would  pass  to  the 
coTTesponding  side,  in  front  of  its  posterior  extremity,  so  that  the 
opacity  would  no  longer  appear  like  a  point,  but  a  line.  The  depth  of 
opacities  in  the  vitreous  is,  however,  best  determined  by  the  aid  of  the 
Unocolar  ophthalmoscope. 

Opacities  of  the  cornea  are  best  seen  with  the  oblique  illumination^ 
and  appear  like  small  gnj  or  white  spots,  and  their  situation  and 
extent  can  thus  be  ascertained  with  the  greatest  nibety.  This  method 
of  examination  will  also  be  found  useful  in  the  detection  and  removal 
of  foreign  bodies  from  the  cornea.  In  the  direct  mode  of  examination 
with  the  ophthalmoscope,  small  opacities  or  &cets  in  the  cornea  lend  a 
peculiar  mottled  or  marbled  appearance  to  the  frmdus,  as  if  little  dark 
spots  or  streaks  were  studded  over  its  red  expanse.  We  may  thus  also 
readily  detect  changes  in  the  curvature  of  the  cornea,  and  diagnose  the 

*  French  TnimUtion  of  Mackenzie's  "  Treatiae  on  the  Diseaeei  of  the  Eye,"  p.  81. 
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earHesI  etftge  of  conical  cornea^  for  ihe  conical  portkm  yidds  a  brigbt 
reflection,  like  a  transparent  bead  or  drop  of  water,  witli  ita  base  balf 
in  shadow,  the  aitnation  of  the  latter  yaiying  with  the  movementa  d 
the  mirror. 

The  appearances  presented  hy  different  forms  of  cataiact,  etc^  both 
bj  reflected  and  transmitted  light,  have  already  been  described  at 
length  in  the  chapter  upon  the  diseases  of  the  lens. 
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DISEASES  OF  THE  VITKEOUS  HUMOUR. 


1.— mPIiAMMATION  OF  THE  VITREOUS  HUMOUR.— 

HYALITIS. 

It  was  formerly  supposed  that  the  Titreoiis  htunoTir  was  incapable  of 
undergoing^  inJBammation,  on  account  of  the  absence  of  nerves  and  blood- 
TeeselB  in  its  stmctore.  Thanks,  however,  to  the  researches  of  Yirchow 
and  Weber,  it  has  been  proved  beyond  donbt  that  the  vitreons  hnmotir 
can  become  inflamed.  Although  these  inflammatory  changes  generally 
either  accompany  or  supervene  upon  inflammation  of  the  deeper  tunics 
of  the  eyeball,  viz.,  the  retina  and  choroid,  yet  idiopathic  hyalitis  may 
oocor,  and  it  may  be  quite  impossible  to  trace  any  participation  of  the 
other  tonics  of  the  eye. 

These  inflanmiatory  changes  consist  chiefly  in  a  proliferation  or 
hyperplasia  of  the  cells  of  the  vitreous  humour,  which  become  opaque 
and  granular,  and  undergo,  perhaps,  fatty  degeneration.  Sometimes, 
there  is  a  considerable  development  of  connective  tissue  elements,  or 
there  may  be  a  great  tendency  to  suppuration,  and  large  quantities  of 
poB  cells  be  formed. 

The  progress  of  hyalitis  is  best  studied  by  watching  what  changes 
oocor  when  a  foreign  body  (e.^.,  a  piece  of  gun  cap,  steel,  etc.,  or  a  dis- 
placed lens)  is  lodged  in  the  vitreous  humour.  If  the  refracting  media 
are  Bufllciently  clear  to  permit  of  an  ophthalmoscopic  examination,  we 
find  that  soon  after  the  accident,  the  vitreous  humour  in  the  vicinity  of 
the  foreign  body  loses  its  transparency,  and  becomes  somewhat  hazy, 
which  is  due  to  the  proliferation  of  the  vitreous  cells,  and  an  increase 
of  their  nuclei  and  molecular  contents.  The  foreign  body  appears  to  be 
enveloped  in  a  thin  mist  or  cloud  of  a  bluish-grey  tint,  which  assumes 
a  more  dense  and  flrm  appearance  if  much  connective  tissue  is  developed, 
and  a  creamy  yellow  colour  if  suppuration  sets  in.  The  track  of  the 
foreign  body  is  often  visible  in  the  form  of  a  thin  whitish-g^rey  opadty, 
like  a  thi«id,  running  towards  it.  We  sometimes  find  that  these 
inflammatory  changes  in  the  vitreous  humour,  consequent  upon  the 
lodgement  of  a  foreign  body  within  it,  are  idiopathic,  no  trace  of  inflam- 
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mation  of  the  other  stmctnres  of  the  eye  being  yisible,  either  eztemally 
or  with  the  ophthahaoBCope.  Oenerally,  however,  this  is  not  the  case, 
for  symptoms  of  irido-cyclitis  or  choroiditis  soon  supervene,  and  the 
eye  is  but  too  frequently  lost  through  suppuration. 

The  simple  (non- suppurative)  form  of  hyalitis  may  be  either  acute 
or  chronic,  and  the  opacity  of  the  vitreous  be  either  difi^e  or  circum- 
scribed. On  ophthalmoscopic  examination,  we  may  find  the  whole 
vitreous  humour  diffusely  clouded,  which  renders  the  details  of  the 
fundus  either  completely  invisible,  or  very  indistinct,  so  that  they 
appear  to  be  covered  by  a  thin  grey  film  or  veil.  In  this  diffuse  opacity 
may  be  noticed  dark,  thread-like  films,  of  varying  size  and  shape,  which 
may  be  either  fixed,  or  float  about  when  the  eye  is  quickly  moved. 
Neoplastic  formations  of  connective  tissue  are  often  met  with  at  the 
anterior  portion  of  the  vitreous  humour,  close  to  the  posterior  pole  of 
the  lens.  They  give  rise  to  a  more  or  less  extensive  opacity,  which  is 
sometimes  termed  posterior  polar  cataract.  But  connective  tissue  is  also 
formed  in  other  portions  of  the  vitreous  humour,  often  in  very  consider- 
able quantities,  giving  rise  to  membranous  and  filamentous  opaoitieB, 
which,  traversing  the  vitreous  in  different  directions,  may  perhaps  even 
divide  it  into  fibrillar  compartments.  The  true  cellular  gelatinous  sub- 
stance of  the  vitreous  humour  disappears  in  proportion  to  the  develop- 
ment of  the  connective  tissue,  and  generally  beoomes  fluid  (synchysis). 
In  such  cases  the  retina  is  often  found  to  be  extensively  detached,  and 
the  vitreous  humour  shrivelled  up  to  a  very  small  space ;  and  chiefly 
consisting  of  coimective  tissue,  of  an  almost  tendinous  structure,  inter- 
spersed with  loculi  containing  ceUs  which  have  undergone  various 
changes,  and  not  unfrequently  pigment  molecules. 

Although  simple  hyalitis  sometimes  occurs  idiopathioally,  yet  gene- 
rally it  is  dependent  upon  an  inflammation  of  the  retina,  choroid,  or 
ciliaiy  body. 

Still  more  so  is  this  the  case  in  the  suppurative  form  of  hyalitis,  which 
is  but  seldom  idiopathic,  being  mostly  associated  with  purulent  irido- 
cyclitis or  irido-choroiditis,  which  supervenes  perhaps  upon  operations 
fpr  cataract,  injuries,  etc.  As  the  cornea  is  but  too  frequently  opaque» 
or  the  pupil  blocked  up  with  lymph,  it  is  often  impossible  to  trace  the 
course  of  the  disease  with  the  ophthalmoscope.  K  we  are,  howeveri 
able  to  do  so,  we  sometimes  find  that  the  anterior  portion  of  the 
vitreous  humour,  close  to  the  lens,  yields  a  yellow,  creamy  reflex,  which 
may  be  very  well  seen  with  the  oblique  illumination.  It  is  called 
posterior  hypopyon,  and  is  due  to  pus  in  the  anterior  portion  of  the 
vitreous,  which  may  have  made  its  way  from  the  ciliary  body  or 
anterior  segment  of  choroid,  having  burst  through  the  retina.  In 
such  a  case,  the  other  portions  of  the  vitreous  may  be  found  com- 
paratively, or  even  completely  healthy.  In  other  instances,  the  suppura- 
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tkm  cocaxa  at  the  posterior  or  lateral  portioos  of  the  yitreoos,  to 
wbidi  it  may  lemain  chiefly  oonflned,  but  it  may  also  beoome  general^ 
and  ifrrolTB  the  whole  of  the  yitreoufl  hvinoiir.  OphthahnitiB  generally 
ensDfis,  and  the  globe  gradnally  becomes  atrophied  with  or  without 
previous  perforation  of  the  cornea  or  sclerotic. 

The  piognorsxs  of  inflammation  of  the  Titreous  humour  will  depend 
chiefly  upon  the  cause,  and  the  extent  to  which  the  de^)er  tissues  of 
the  eye  are  implicated.  I  must  therefore  refer  the  reader  for  a  con« 
adenition  of  these  points,  as  weU  as  the  question  of  treatment,  to  the 
diiieaBeB  of  the  choroid  and  retina.  With  regard  to  the  treatment,  I 
mayy  bowever,  state  that  in  the  acute  cases  of  diffiise  hyalitis,  much 
boi^tifl  often  experienced  from  saUyation,  and  the  periodic  application 
of  the  artifiGial  leech  to  the  temple. 


2.— OPACITIES  OF  THE  VITREOUS  HUMOUR. 

The  preeence  of  opacities  in  the  vitreous  humour  is  easily  detected 
with  the  ophthalmoscope  in  the  direct  mode  of  examination.  The 
patient  should  be  ordered  te  move  his  eye  quickly  and  repeatedly  in 
Tarions  direddons,  and  then  to  hold  it  still.  These  moyemente  will 
cause  the  opacities  to  be  shaken  up,  and  they  wiU  float  about  in  the  field 
of  vision,  and  we  shall  thus  be  enabled  to  judge  of  their  size  and  density, 
and  to  distinguish  between  the  fixed  and  moveable  ones.  When  the 
eye  is  held  still,  the  latter  soon  sink  again  to  the  lower  portion  of  the 
vitoous.  The  excursions  which  these  opacities  make  are  often  very 
confliderable,  and  allow  us  to  estimate  approximately  the  degree  of 
fiuidiiy  of  the  vitreous.  The  binocular  ophthahnoscope  is  particularly 
useful  in  the  examination  of  vitreous  opacities,  and  in  determining  the 
different  depths  at  which  they  are  situated. 

We  have  seen  that  in  simple  hyalitis  the  opacity  of  the  vitreous 
assomes  a  diffuse  grey  appearance  shrouding  the  whole  ftmdus  in  a  fine 
veil,  the  sight  being  at  the  same  time  greatly  affected.  Sometimes  the 
opacity  is  chiefly  confined  to  one  portion,  perhaps  the  central,  in  which 
case  the  yellow  spot  and  the  retina  in  ite  vicinity  will  appear  hazy, 
whilst  the  details  at  the  periphery  of  the  fundus  can  be  clearly  seen. 
This  partial,  uniform  opacity  may  shift  somewhat  when  the  eye  is  moved. 
A  peculiarly  dangerous  form  of  diffuse  opacity  of  the  vitreous  is  that 
which  occurs  suddenly,  and  after  clearing  ^mewhat,  recurs  perhaps 
several  times,  for  it  is  but  too  oftien  followed  by  detachment  of  the 
retina.  We  must  not^  however,  confound  with  this,  the  temporary 
cloudiness  of  the  vitreous  which  occurs  in  glaucoma,  and  which  is  due 
to  a  serous  hypersecretion,  evidently  dependent  upon  irritation  of  the 
ciliary  nerves. 


316  DISEASES  OF  THE  YITREOnS  HUMOUR. 

Together  with  a  more  or  less  diffuse  opacity,  we  often  meet  with 
various  drcnlar,  membranous,  or  filiform  opacities,  which  are  due  to 
the  remains  of  blood  efi^isions,  or  alterations  in  the  cells  of  the  vitreons 
hnmonr,  which  may  hare  undergone  fatty,  purulent,  or  pigmentary 
changes ;  or  connectiye  tissue  elements  may  have  been  formed.  These 
opacities  assume  very  various  shapes  and  forms.  At  first,  perhaps,  the 
patient  only  notices  a  dark  speck  before  his  eyes,  which  he  cannot  wipe 
away ;  then  thin,  flaky  membranes  may  appear,  which  float  about  and 
assume  diflerent  forms  and  positions  with  every  movement  of  the  eye. 
Between  these  opacities,  the  field  of  vision  may  either  appear  clearer  be 
more  or  less  difiusely  clouded.  The  nearer  the  opacities  are  to  the 
retina  the  more  wiU  they  throw  a  shadow  upon  it.  If  they  are  some 
distance  from  it,  they  may  not  throw  individual  shadows,  but  only  give 
rise  to  a  general  dimness  of  vision.  The  patients,  as  Yon  (}raefe  has 
pointed  out,  often  throw  their  eyes  periodically  upwards  in  reading,  etc., 
in  order  to  cause  the  opacities  to  move  and  shift  their  position,  so 
that  the  field  of  vision  may  be  momentarily  cleared,  which  of  course 
enables  them  to  see  more  distinctly.  This  periodic  upward  movement 
of  the  eye  is  accompanied  by  an  elevation  of  the  upper  lid,  and  gives  a 
peculiar  and  characteristic  appearance  to  the  patient. 

With  the  ophthalmoscope,  we  can  readily  distinguish  these  opaci- 
ties  as  dark,  fixed,  or  floating  bodies,  assuming  various  shapes,  like  dark 
spots,  threads,  or  reticulated  fibrill» ;  sometimes,  however,  they  are  so 
delicately  fine  that  we  cannot  individualize  them,  and  the  whole  fundus 
only  appears  to  be  hazy  and  veiled. 

The  disease  in  which  opacities  of  the  vitreous  are  by  &r  most  fre- 
quently met  with  is  sderotioo-choroiditis  posterior.  The  posterior 
portion  of  the  vitreous  frequently  becomes  fluid,  and  the  opacities  may 
be  seen  floating  very  freely  about  in  it.  Sometimes,  however,  the 
synchysis  extends  to  the  greater  portion  or  even  the  whole  of  the 
vitreous  humour. 

Extravasation  of  blood  into  the  vitreous  humour  is  a  very  frequent 
cause  of  these  opacities.  The  haemorrhage  is  generally  due  to  a  rupture 
of  some  of  the  vessels  of  the  choroid,  more  especially  at  its  anterior 
portion,  where  it  is  most  vascular,  and  at  which  situation  the  retina 
is  thinnest,  and  therefore  most  readily  gives  way ;  whereas,  when  the 
efiusion  takes  place  in  the  posterior  portion  of  the  choroid,  it  is  more 
prone  to  cause  detachment  of  the  retina  than  to  perforate  the  latter  and 
make  its  way  into  the  vitreous.  This  is  due  to  the  fact  that  the  con- 
nection between  the  choroid  and  retina  is  at  this  point  very  lax,  and  the 
retina  thicker  than  in  the  region  of  the  ora  serrata.  Hence  a  more  or 
less  considerable  detachment  of  the  retina  is  generally  produced  at  the 
posterior  portion  of  the  fundus,  before  perforation  takes  place.  When 
the  blood  has  become  absorbed,  and  the  vitreous  is  again  transparent, 
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we  OKn  always  disoover  cbanges  in  the  choroid,  such  as  ecchymoses, 
etc,  sliowing  whence  the  hsemorrhage  has  proceeded,  and  we  are  also 
aoznetimeB  able  to  detect  a  cicatrix  in  the  retina,  where  the  latter  has 
been  raptured  by  the  extravasation  of  blood.  Schweigger*  has  pointed 
oat  that  hsBinorrhage  into  the  vitreons  hnmonr  occnrs  &r  more  fre- 
qoently  finom  the  choroidal  vessels  than  from  those  of  the  retina,  for  the 
latter  axe  not  only  smaUer  in  size,  bat,  on  acoonnt  of  the  peculiar 
arrangement  of  the  connective  tissne  fibrill»  (Stiitzfasem)  of  the  retina, 
and  ihB  resistance  offered  by  the  membrana  liTnitans  interna,  heemorrhage 
from  the  retina  extends  generally  towards  the  choroid,  and  not  into  the 


We  are  generally  able,  with  the  ophthalmoscope,  easily  to  disting^msh 
extravasations  of  blood  into  the  vitreons,  as  they  yield  a  peculiar  bright 
red  reflex.   But  if  the  luemorrhage  is  very  extensive  anddifiuse,  it  may 
aoi  be  possible  to  light  up  the  eye  at  all,  the  fundus  looking  quite  dark, 
and  not  afibrding  the  least  reflex.     The  sight  is  generally  very  greatly 
and  very  suddenly  impaired,  the  patient  having  the  sensation  as  if  there 
was  a  dense  red  mist  or  veil  before  his  eye.     When  the  blood  is  beg^- 
nxng  to  be  absorbed,  fixed  and  floating  opacities  of  a  filiform,  reticulated, 
or  membranous  character  make  their  appearance,  and  become  rolled 
up  into  dark  fimtastically-shaped  masses  when  the  eye  is  moved.    Some- 
times when  the  absorption  has  gone  on  for  some  time,  and  the  vitreous 
has  regained  much  of  its  transparency,  a  fresh  extravasation  takes  place, 
and  this  may  recur  several  times.     Although  the  patient  may  regpain  a 
considerable  amount  of  sight  during  these  intervals,  the  recurrence  of 
hsemorrhage  is  always  to  be  regarded  with  great  anxiety,  as  it  but  too 
frequently  leads  to  detachment  of  the  retina,  glaucomatous  complications, 
or  atrophy  of  the  eyeball. 

When  the  hiemorrhage  has  been  at  all  considerable,  permanent 
opacities  are  generally  left  behind,  and  may  produce  great  impairment 
of  vision,  and  even  detachment  of  the  retina  by  traction.  H.  Miillerf 
was  the  first  to  show  that  the  latter  is  a  not  unfrequent  consequence  of 
opacities  in  the  vitreous. 

Extravasations  of  blood  into  the  vitreous  humour  are  very  often  of 
traumatic  origin,  being  produced,  for  instance,  by  severe  blows  upon 
the  eye,  causing  a  rupture  of  the  blood-vessels  of  the  choroid  or  retina. 
They  may,  however,  arise  independently  of  this,  if  there  is  much  con- 
gestion of  the  internal  tunics  of  the  eyeball,  or  if  the  coats  of  the  vessels 
are  diseased. 

In  the  treatment  of  opacities  of  the  vitreous  humour,  we  must 
be  especially  guided  by  the  cause,  and  whether  they  are  due  to,  and  a 
part  symptom  of^  inflammatory  affections  of  the  deeper  tunics  of  the  eye- 

•  '*  Archiy.  fEbr  Ophthalmologie,"  li,  2,  269. 
t  lUd.,  It,  1,  872. 
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ball,  or,  perhaps,  to  intra-ocular  hsamorrhages  caoBed  by  rapturo  of 
some  of  the  choroidal  ressels.  In  the  former  case,  our  attention  must 
be  chiefly  directed  to  the  treatment  of  the  prunary  disease.  The 
absorption  of  the  vitreons  opacities  may,  however,  be  greatly  aided 
by  preventing  aU  congestion  of  the  choroidal  or  retinal  yessels  by  the 
application  of  the  artificial  leech.  I  have  often  gained  great  benefit 
from  its  nse,  as  it  facilitates  and  hastens  the  absorption,  and  reheves 
the  intra-ocnlar  blood-vessels.  If  the  patient  is  weak  and  amemic,  I 
generally  prefer  dry  capping  at  the  temple,  malring  nse  only  of  the  glass 
cylinder  of  the  Henrtelonp.  This  may  be  repeated  once  or  twice  a 
week,  according  to  circumstances.  But  if  the  patient  is  strong  and 
plethoric,  I  invariably  take  away  blood  by  means  of  the  artificial  leech, 
one  cylinder  ftill  being  the  nsnal  quantity.  In  those  cases  in  which  the 
afiPection  of  the  vitreons  is  dependent  upon  derangement  of  the  ^uio- 
tions  of  the  ntems  or  liver,  the  general  health  mnst  be  strictly  attended 
to.  Much  benefit  is  experienced  from  the  nse  of  saline  mineral  waters, 
as  the  Pnlna,  Kissingen,  Krenznach,  etc.,  and  the  tendency  to  conges- 
tion and  hyperaamia  of  the  vessels  of  the  eye  should  be  relieved  by  hot 
pedilnvia  or  hip-baths.  The  absorption  of  blood  into  the  vitreous  may 
also  be  hastened  by  the  application  of  a  firm  compress  bandaga  In 
cases  of  dense  membranous  opacities  of  tJtie  vitreous  which  had  resisted 
all  efforts  of  absorption.  Yon  Ghraefe  has  derived  much  benefit  from 
tearing  them  through  with  a  fijie  needle.*  This  produces  not  only  an 
improvement  in  the  sight,  but  renders  the  opacities  more  ajnenable  to 
treatment,  and  prevents  their  exercising  any  deleterious  influence  npon 
the  retina  by  traction. 

It  is  of  much  practical  importance  to  distinguish  between  the  patho- 
logical opacities  of  the  vitreous  humour  and  the  subjective  physiological 
muso80  volitantes  {Myodeaopia)  which  are  met  with  in  perfectly  healthy 
eyes.  These  assume  the  most  various  shapes  and  appearances.  Some- 
times they  look  like  small  transparent  discs  or  circles,  which  may  be 
isolated  or  arranged  in  groups ;  or  they  may  resemble  strings  of  bright 
beads,  or  filamentous  bands,  which  float  about  in  all  directions  through 
the  field  of  vision.  They  are  generally  due  to  minute  beaded  filaments 
or  groups  of  granules  in  the  vitreous  humour,  and  are  quite  physio- 
logical, occurring  more  or  less  in  all  eyes.  They  are  so  minute  that 
they  are  perfectly  invisible  with  the  ophthalmoscope,  and  this  instru- 
ment is  therefore  of  the  greatest  use  in  enabling  us  to  distinguish 
between  the  physiological  and  pathological  musccB  volitantes^  for  directly 
it  reveals  to  us  the  presence  of  opacities  in  the  vitreous,  however  slight 
they  may.  be,  we  must  regard  them  as  pathological  products.  I  must, 
however,  mention  in  passing,  that  certain  changes  in  the  choroid  and 

•  "A.  f.  0.,"ix,  2, 101. 
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retina  may  give  rise  to  fixed  dark  spots  in  the  yieoBl  field  (so-culled 
*' Bootanuita  ").  No  oarefbl  observer  ooiild,  however,  confoimd  these 
witii  tlie  opMaties  in  question. 

Mnacp  become  very  evident  when  the  person  regards  some  Hght 

and  highly  ilhuninated  ol]ject,  as,  for  instance,  ihe  bright  clear  sky, 

white  wall,  or  the  brightly  illnminated  field  of  the  microscope, 

in  a  sabdned  light  the  floating  bodies  may  be  hardly,  if  at  all 

obaervaUe.     They  are  also  increased  by  fatigue  of  the  eye  from  over- 

woilc,  or  when  the  retina  is  very  sensitive  and  irritable ;  the  same  often 

oocors  if  there  is  any  derangement  of  the  nervons  system  or  of  the 

digestive  orgaaos.     The  sitnation  of  the  mnscfld  may  be  approximately 

ascertained,  as  was  shown  by  Listing,  by  making  the  patient  look 

through  one  of  the  minnte  apertnres  oi  the  stenopaic  apparatus,  or  a 

pan-hole  in  a  card.    Now,  if  the  card  is  moved  in  a  certain  direction 

(0^^  npwaids),  and  the  objects  also  move  upwards,  they  are  situated 

behind  the  pnpil,  whereas,  if  they  move  in  the  opposite  direction,  they 

lie  in  front  of  ^e  pnpil.     The  greater  the  degree  of  movement,  the 

fnrther  does  the  object  lie  from  the  pupil.*    The  position  of  the  objects 

can  be  estimated  with  still  greater  accuracy  by  Donders's  mode  of 

examination  d  double  vue.     He  employs  a  diaphragm  pierced  by  two 

small  apertures,  situated  about  one  line  from  each  other,  so  that  two 

shadows  tare  thrown  upon  the  retina,  and  cover  one  another  by  nearly 

one  half.t    We  must  distinguish  the  muscae  which  have  their  seat  in 

the  vitreous  humour  from  the  appearances  produced  by  eyelashes,  muco- 

lachrymal  drops  on  the  conjunctiva  and  cornea,  and  the  radii  and  spots 

situated  in  the  lens.     For  frill  information  upon  this  interesting  subject 

of  Entoptics,  I  would  refer  the  read^  to  Dr.  Jago's  admirable  and 

exfaaustive  treatise.  J 

Short-sighted  persons  are  especially  troubled  by  muscse,  for  even 
^  physiological  motes  are  rendered  peculiarly  marked  and  distinct 
by  the  size  of  the  circles  of  division  upon  the  retina.  In  consequence 
of  this,  they  often  prove  a  source  of  the  greatest  anxiety  and  trouble  to 
the  patient.  Already,  perhaps,  in  constant  dread  that  his  myopia  should 
rajndly  increase,  and  lead  eventually  to  great  impairment  of  vision,  or 
even  total  blindness,  the  appearance  of  these  muscsB  often  frightens  him 
greatly,  and  causes  him  to  yield  undivided  attention  to  his  eye  sight, 
and  to  watch  every  symptom  with  anxiety.  This  is  more  particularly 
the  case  with  those  persons  who  are  dependent  upon  their  sight  for 
their  Hvelihood,  or  are  naturally  of  a  nervous  and  anxious  temperament. 
Even  although  we  may  earnestly  and  repeatedly  assure  them  that  these 

*  Hebnholtz  Phjsiologuche  Optik.,  150. 

t  Donders's  "  Anomalies  of  Accommodation  and  Kefraction/*  201. 
J  «*Entoptics,  with  its  U86  in  Physiology  and  Medicine,"  by  James  Jago,  M.D 
1864  (Churehni). 
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physiological  motes  ore  not  of  the  slightest  importance,  and  are  a  source 
of  no  danger,  we  but  too  frequently  fail  to  alleyiate  their  mental  dis- 
tress. They  seek  advice  from  others  who,  in  their  opinion,  are  more 
competent,  and  willing  to  understand  the  nature  of  their  complaint. 
Amongst  such  patients  the  charlatan  finds  his  most  fervid  and  profit- 
able followers.  I  have  met  with  several  most  distressing  cases  in  which 
advertising  quacks  have  greatly  frightened  patients  who  complained 
of  these  motes,  assuring  them  that  they  depended  upon  some  secret 
disorder,  and  if  not  speedily  and  properly  treated,  that  they  would  lead 
to  amaurosis,  of  which,  indeed,  they  were  the  sure  precursory  symptoms. 
Such  patients  must  be  cheered  up,  and  prevented  as  much  as  possible 
from  thinking  of  their  ailments.  Their  general  health  must  be  strength- 
ened, and  any  irregularities  of  the  circulation  or  digestive  organs 
removed.  Much  benefit  is  often  also  produced  by  the  use  of  dark 
blue  or  neutral  tint  eye-protectors,  as  they  diminish  the  intensity  of  the 
light,  and  thus  render  the  muscas  less  visible. 

It  has  been  already  mentioned,  in  speaking  of  the  opacities  in  the 
vitreous  humour,  that  the  latter  may  lose  its  normal  gelatinous  con- 
sistence, and  become  partially  or  wholly  fluid.  This  condition,  which  is 
termed  synchysis,  cannot  be  diagnosed  with  certainty  if  there  are  no 
floating  opacities.  An  erroneous  opinion  sometimes  prevails,  that  the  eye 
is  always  soil  in  all  cases  of  fluid  vitreous.  But  this  is  not  the  case,  for 
the  tension  of  the  eyeball  varies  according  to  the  amount  of  the  vitreous 
humour,  and  not  according  to  the  nature  of  its  consistence.  Thus  in 
glaucoma,  the  tension  of  the  eyeball  may  be  very  greatly  increased, 
owing  to  the  hyper-secretion  of  the  vitreous  humour,  which  may  be 
perfectly  fluid.  Again,  diminution  of  the  intra-ocular  tension  only 
proves  that  the  contents  of  the  vitreous  are  diminished  in  quantity, 
although  it  must  be  allowed  that  in  such  cases  the  vitreous  is  often 
fluid.  Tremulousness  of  the  iris  is  also  an  uncertain  symptom.  It 
can  exist  only  when  the  iris  has  lost  its  natural  support  frt)m  the 
crystalline  lens,  either  through  absence  of  the  latter,  or  through  its 
having  become  displaced.  Together  with  fluidity  of  the  vitreous,  the 
diameter  of  the  eyeball  may  have  become  increased,  and  the  position  of 
the  lens  with  regard  to  the  iris  somewhat  altered,  and,  therefore,  on 
account  of  this  loss  of  support,  the  iris  may  be  tremulous.  But  the 
most  reliable  symptom  is  the  presence  of  floating  opacities.  In  staphy- 
lomatous  enlargements  of  the  eyeball,  the  vitreous  is  always  found  more 
or  less  fluid.  The  same  occurs  if  a  foreign  body  or  a  displaced  lens 
has  become  lodged  in  the  vitreous.  Moreover,  when  vitreous  humour 
is  lost,  as  for  instance  during  an  operation  for  cataract,  or  owing  to  a 
wound  of  the  eye,  this  loss  is  always  made  up  by  fluid.  It  is  of 
importance  to  be  aware,  if  possible,  of  the  consistence  of  the  vitreous 
humour  before  undertaking  an  operation  for  cataract,  in  order  that  we 
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nmj  take  every  precaation  to  limit  as  much  as  possible  the  loss  of 
▼itreoDs  'which  must  ineyitablj  occur. 

A  moet  beantifiil  and  striking  appearance  is  presented  by  the  pre- 
sence of  Qrystals  of  cholesterine  in  the  vitreons.     As  this  condition 
generally,  if  not  indeed  always,  occurs  in  a  fluid  state  of  the  vitreous, 
it  has  been,  termed  sparkling  synchysis  (synchysis  6tincelant) .   The  exact 
mode  of  origin  of  these  crystals  is  not  at  present  known,  but  it  seems 
that  they  often  occur  after  hsdmorrhage  into  the  vitreous,  and  are  there- 
fore very  probably  deposited  from  the  blood ;  or  they  may  be  due  to 
&t^  changes  in  the  vitreous  humour.     The  appearance  presented  by 
choleeteriiie  in  the  vitreous  is  most  characteristic  and  striking,  if  the 
ophthftlTnoBcope  is  used.     On  every  movement  of  the  eye  a  shower  of 
bright,  sparkling  crystals  is  seen  floating  through  the  fleld  of  vision,' 
which  gradually  sink  down  to  its  lower  part  when  the  eye  is  again 
held  stilL     Sometimes  the  crystals  float  about  in  an  otherwise  clear 
vitreooa,  or  they  may  be  intermixed  with  darker  filamentous  opacities, 
to  which  they  may  even  adhere,  fringing  them  with  a  sparkling  lustrous 
border.     They  have  also  been  met  with  in  the  retina,  and  even  between 
the   retina  and  choroid.      When  they  are   situated  at  the  anterior 
portion  of  the  vitreous,  close  behind  the  lens,  they  may  be  noticed 
even  irith  the  oblique  illumination.     Yon  Graefe  mentions  a  case  in 
which  they  gradually  disappeared. 


3.— FOREIGN  BODIES,  ETC.,  IN  THE  VITREOUS  HUMOUR. 

If  a  foreign  body  becomes  lodged  in  the  vitreous  humour,  it  but  too 
frequently  excites  the  most  severe  and  destructive  inflammation  of  the 
tissues  through  which  it  has  passed,  or  with  which  it  lies  in  contact.  Thus 
if  it  has  entered  through  the  cornea,  this  and  the  iris  often  become 
violently  inflamed ;  the  lens,  through  which  the  foreign  body  has  also 
passed,  becomes  cataractous  and  swells  up,  thus  tending  to  increase 
still  more  the  severity  of  the  inflammation.  If  the  injury  has  been 
levere  and  the  foreign  body  lies  in  the  vitreous  humour  close  to  the 
retina,  it  oft;en  excites  inflammation,  perhaps  of  a  suppurative  character, 
in  this  and  the  choroid,  which  leads  perhaps  to  atrophy  of  the  globe. 
If  the  media  remain  sufficiently  clear  to  permit  of  an  ophthalmoscopic 
examination  of  the  frmdus,  we  generally  find  that  for  the  first  few  days 
the  foreign  body  may  be  seen  of  its  natural  colour,  mostly  sunk  down  in 
the  vitreous  humour.  Then,  the  latter  becomes  somewhat  clouded  in 
the  vicinity  of  the  foreign  body,  surrounding  it  with  a  thin,  greyish-blue 
halo,  which,  as  the  plastic  nature  of  the  exudation  increases,  assumes  a 
denser  and  more  opaque  yellowishrwhite  appearance,  hidiug  the  foreign 
body  from  view.     It  has  in  fact  become  encysted.    At  the  same  time 
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the  vitreous  hmnonr  is  often  more  or  less  difihselj  clouded,  and  dark, 
filamentous  opacities  float  about  in  it.  When  it  regains  sufficient 
transparency  to  permit  of  an  ophthalmoscopic  examination  of  the 
fundus,  we  not  unfroquently  find  that  a  detachment  of  the  retina  has 
occurred  (perhaps  to  a  considerable  extent),  and  that  a  more  or  less 
extensive  inflammation  of  the  choroid  has  taken  place.  In  some  rare 
instances,  however,  the  course  may  be  more  favourable ;  so  that 
although  the  injury  may  be  followed  by  severe  inflammation,  the  foreign 
body  becomes  encysted  in  the  vitreous  humour,  which  gradually  regains 
its  transparency  as  the  inflammatory  symptoms  subside,  and  finally  the 
sight  may  be  restored  to  its  normal  condition,  the  foreign  body  lying 
innocuous  in  the  vitreous  humour.  Such  instances  are,  however,  very 
rare,  and  can  only  occur  when  the  foreign  body  is  but  small.  The  fol- 
lowing is  a  brief  outline  of  such  a  case,  which  came  under  my  care  at 
the  Middlesex  Hospital  in  1862.* 

"  Samuel  P ,  aged  20,  was  wounded  in  the  left  eye  by  a  chip  of 

iron  flying  off  a  hammer.  This  was  followed  by  severe  inflammatory 
symptoms,  great  swelling  of  the  lids,  lachrymation,  photophobia,  iritis. 
At  the  outer  and  upper  side  of  the  iris,  quite  close  to  the  periphery, 
there  was  a  small  triangpilar  opening,  showing  the  passage  of  the 
foreign  body,  and,  corresponding  to  it,  there  was  a  small  cicatrix  in  the 
cornea.  On  his  admission  into  the  hospital  (about  a  week  after  the 
accident)  he  could  only  count  fingers  up  to  a  distance  of  7  or  8  feet. 
The  tension  of  the  eye  was  then,  and  remained  throughout,  normal. 
When  the  inflammatory  symptoms  had  greatly  subsided,  a  short  oph- 
thalmoscopic examination  was  made,  and  it  was  found  that  the  vitreous 
humour  was  clouded,  with  a  few  filamentous  opacities  floating  about 
in  it.  The  condition  of  the  eye  was  soon  so  much  improved  that  the 
patient  could  read  No.  1  of  Jager,  and  No.  19  at  18  feet;  the  lens  was 
clear,  the  vitreous  slightly  hazy,  yet  permitting  the  optic  disc  to  be 
seen  distinctly.  At  the  outer  and  lower  portion  of  the  vitreous  was 
seen  a  white,  opalescent,  ovaJ  mass,  the  encysted  foreign  body,  whose 
passage  through  the  vitreous  could  be  traced  by  a  faint  bluish  line 
running  towards  it.  A  local,  circumscribed  inflammation  in  the 
choroid  had  occurred  in  its  vicinity,  and  small  portions  of  choroidal 
pigment  were  agglomerated  around  and  beneath  the  foreign  body.  I 
saw  the  patient  occasionally  for  some  years  after  the  accident ;  the  last 
time  was  about  two  years  ago  (in  1865),  and  the  eye  was  then  in 
precisely  the  same  condition,  and  he  could  use  it  perfectly." 

I  must  mention,  however,  that  even  after  a  foreign  body  has  lain 
encysted  and  dormant  for  many  years  in  the  vitreous  humour,  it  may 
give  rise  to  severe  inflammatory  symptoms  which  may  lead  to  atrophy 
of  the  globe,  or  awaken  sympathetic  ophthabnia. 

•  Vide  "  Lancet,"  Aug.  28, 1868. 
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The  treatment  must  be  chiefly  directed  to  snbdixiiig  the  inflamma- 
tkm.  Gold  compreBses  should  be  applied  to  the  eye,  and  perhaps  leeches 
to  the  temple.  The  pnpQ  mnst  be  kept  widely  dilated  by  atropine.  K 
mpporatiTe  iritis  or  irido-cyclitis  is  set  np,  it  may  be  necessary  to  put 
the  patient  rapidly  under  the  inflnence  of  mercury.  Or,  if  there  is  a 
conaiderable  hypopyon,  repeated  paracentesis,  or  a  large  iridectomy 
may  be  indicated.  The  latter  shonld  never  be  neglected  if  the  tension 
of  the  eye  is  increased. 

With  regard  to  remoYal  of  the  cataractons  lens,  or  of  the  eyeball, 
firoiii  its  setting  np  sympathetic  irritation  or  inflammation,  I  mnst 
refer  the  reader  to  the  chapters  upon  '* Traumatic  Cataract'*  and  "Sym- 
pathetic Ophthalmia."  The  question  may  arise  as  to  the  advisability 
of  remoTing  a  foreign  body  in  the  vitreous  humour,  and  we  must  be 
principally  guided  in  deciding  this  by  its  position  and  nature.  Interest- 
ing cases  of  this  kind  have  been  reported  by  Dixon  (B.  L.  0.  H.  Bep., 
No.  6)  and  Critchett  (Lancet,  1854). 

Although  oygHcerci  have  been  met  with  in  various  parts  of  the  eye, 
as  the  cornea,  anterior  chamber,  iris,  and  lens,  as  well  as  in  the  orbit, 
their  most  frequent  seat  appears  to  be  in  the  background  of  the  eye. 
Thus  Yon  Oraefe*  states  that  amongst  80,000  patients  he  has  found  a 
cystioercus  in  the  deeper  tissues  of  the  eye  in  rather  more  than  80  cases, 
in  the  anterior  chamber  three  times,  beneath  the  conjunctiva  five  times, 
in  the  lens  once,  and  in  the  orbit  once.  The  youngest  individual  was 
nine  years  old ;  about  90  per  cent,  of  the  cases  occurred  between  the 
ages  of  15  and  55,  and  nearly  two-thirds  of  the  cases  were  met  with  in 
men.  In  England  the  disease  would  seem  to  be  very  rare.  I  have 
only  met  with  one  case  of  cysticercus  in  the  vitreous  diagnosed  with 
the  ophthalmoscope,  which  occurred  in  a  soldier  who  was  sent  to  me 
for  examination  by  Professor  Longmore.  If  the  membrane  which 
envelopes  the  cysticercus  in  the  vitreous  humour  is  not  too  dense,  the 
entoBOon  presents  a  very  peculiar  and  characteristic  appearance.  Its 
original  seat  appears  generally  to  be  beneath  the  retina,  and  it  is  only 
at  a  later  stage  of  its  existence  that  it  perforates  the  latter  (with  its 
head  first)  and  makes  its  way  into  the  vitreous  humour.  Sometimes 
it  carries  the  retina  with  it,  and  thus  produces  an  extensive  detachment, 
by  which  it  is  covered.  In  other  cases,  it  tears  through  the  retina  and 
hea  firee  in  the  vitreous  humour.  Here  it  frequently  becomes  encysted, 
being  surrounded  by  a  more  or  less  dense  membrane,  which  may  pre- 
vent the  recognition  of  the  real  nature  of  the  affection.  K  this  is  not 
the  case,  but  the  entozoon  is  without  an  investing  membrane,  it  pre- 
sents the  appearance  of  a  pale  greyish-blue,  or  greenish-blue  vesicle, 
somewhat  circular  or  flask-i^ped,  with  a  short  neck  and  round  head, 

•  "  A.  1 0.,"  xii,  2, 174. 
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on  whicli  the  Bnckers  may  be  seen.     If  the  animal  is  aliTe,  we  may  by 
closely  watching  it,  observe  distinct  nndnlating,  tremnlons  movements 
of  its  ontline,  the  head  being  perhaps  alternately  stretched  out  from, 
or  drawn  into  the  receptacnlnm.     The  position  of  the  latter,  in  which 
the  head  and  neck  lie  when  they  are  retracted,  is  indicated  by  a  small 
white  spot  at  one  point  of  the  vesicle.     The  slightest  movement  of  the 
head  caoses  a  gentle  qnivering  motion  of  the  vesicle,  and  on  bright 
illnmination  of  its  surface  we  notice,  especially  near  the  margin,  a 
pecnliar  bright  iridescence,  the  play  of  colours  constantly  changing, 
but  having  a  decidedly  red  tint.    All  these  minutiss  are  more  easily  dis- 
tinguished when  the  cysticercos  lies  free  in  the  vitreous  humour,  than 
when  it  is  covered  by  the  retina.     If,  in  the  latter  case,  its  movements 
are  veiy  marked  and  considerable,  the  super-jaoent  retina  may  also 
undergo  a  distinct  tremulous  motion.     Yon  Graefe  has  been  able  in 
four  cases  to  watch  the  development  of  the  entozoon  from  the  very 
conmiencement.     At  the  outset,  there  appeared  a  delicate  greyish-blue 
opacity  at  some  portion  of  the  fundus,  situated  evidently  in  the  retina 
or  between  the  latter  and  the  choroid.     In  the  course  of  three  or  four 
weeks,  the  little  cysticercus  vesicle  escaped,  in  two  cases,  from  the  most 
prominent  portion  of  the  opacity  into  the  vitreous  humour.     In  the 
two  other  cases,  the  outline  of  the  vesicle  became  gradually  more  and 
more  apparent  from  beneath  the  opacity,  and  was  distinctly  situated 
beneath  the  retina,  the  latter  lying  either  in  tense  and  close  apposition 
to  the  entozoon,  or  being  separated  by  an  effiision  of  subretinal  fluid,  in 
which  case  there  exists  a  greater  mobility  of  the  vesicle.     The  latter 
gradually  glides  along  further  and  further  beneath  the  retina,  until  at 
last,  after  perhaps  several  months  have  elapsed,  it  breaks  through  into 
the  vitreous  humour.     The  original  position  of  the  cysticercus  beneath 
the  retina  is  indicated  by  the  jGedntly  recognisable  remains  of  a  small 
greyish-white  sx)ot,  from  which  can  be  traced  a  distinct  greyish  track, 
if  the  animal  has  made  its  way  for  some  distance  beneath  the  retina 
before  perforation.     Although  opacities  of  the  vitreous  may  appear 
at  the  commencement,  this  is  not  the  rule,  but  at  a  later  period  the 
vitreous  generally  becomes  clouded,  and  the  eye  is  finally  lost  from  slow 
and  insidious  choroiditis.     Generally  this  occurs  within  two  years  of 
the  outset  of  the  disease. 

The  presence  of  a  cysticercus  being  so  extremely  dangerous  to  the 
eye,  Yon  Qraefe*  was  led  to  attempt  its  extraction.  By  so  doing,  it 
may  be  possible  to  retain  a  certain  degree  of  vision,  to  preserve  the 
shape  of  the  eyeball,  or  at  the  worst,  to  diminish  the  pain  and  pro- 
tracted course  of  the  atrophy  of  the  eyeball.  In  Yon  Ghraefe's  first  case, 
he  made  a  large  iridectomy  downwards  and  inwards,  so  as  thoroughly 
to  expose  the  exact  position  of  the  entozoon.     Subsequently  he  passed 

•  «A.f.O.,"ifi,  2,330. 
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a  ecmduzi^  needle  tliroogli  tlie  sderoiic,  about  one  and  a-lialf  or  two 

bnfiB  fartlier  back  than  the  point  where  the  needle  wonld  be  inserted  for 

the  operation  of  oonching.     Throngh  this  opening  he  then  passed  the 

point   of   the  closed  cannla  forceps,  and  pnshed  it  forward  nntil  it 

became    visible  between  the  posterior  snrface  of  the  lens  and  the 

Tesiele,  along  which  he  pnshed  it,  nntil  the  instnunent  had  reached  the 

neck  of  the  entozoon,  the  branches  were  then  opened,  the  neck  seized, 

and  the  ftnimal  slowly  drawn  towards  the  incision.      When  the  latter 

had,  hfywevety  been  reached,  the  animal  escaped,  and  the  forceps  had  to 

be  again  passed  in,  when  the  entozoon  was  snccessfollj  extracted ;  the 

▼eaicle  "was,  however,  torn.     The  irritation  prodnced  bj  the  operation 

oanaed,  however,  an  increase  in  the  vitreous  opacities,  and  some  months 

later  the  lens  became  clonded.    In  another  case,*  npon  which  Yon  Graefe 

operated,  he  endeavonred  to  extract  the  parasite  withont  mptnre  of 

the  T-esicle.     A  large  iridectomy  was  made  downwards  and  ontwards, 

opposite  the  cysticercns,  and  followed,  a  month  later,  by  extraction 

of  the  transparent  lens  by  the  lower  flap  operation,  a  further  portion 

of  the  iris  being  at  the  same  time  excised.     Six  weeks  later,  the 

cjstioerciis  was  extracted  throngh  a  linear  incision  in  the  cornea.     The 

operation  was  followed  by  an  increase  in  the  vitreons  opacities,  bnt  these 

were  snbseqnently  almost  entirely  absorbed. 

In  Plate  Y,  fig.  9,  will  be  fonnd  an  excellent  iUnstration  of  the 
appearances  presented  by  a  cysticercns  in  the  vitreons.  Idebreich  says, 
in  explanation  of  this  plate,  *'  The  parasite,  which  was  originally 
developed  beneath  the  retina,  and  then,  after  perforating  it,  penetrated 
into  the  vitreons  hnmonr,  conld  be  seen  with  snch  perfect  distinctness, 
that  the  nndnlating  movements  and  coarctations  of  the  vesicle  conld 
not  only  be  observed  at  its  ontline,  bnt  also  at  the  posterior  wall,  which 
oonld  be  distinguished  throngh  the  anterior  wall.  This  was  especially 
the  case  towards  the  centre,  where,  as  the  red  tint  in  the  illustration 
shows,  more  light  can  shine  throngh  than  at  the  margin,  on  which  the 
light  falls  more  obliqnely,  and  consequently  suffers  greater  reflection. 
The  neck,  especially  at  its  junction  with  the  vesicle,  is  of  an  opaquer 
tint,  and  studded  with  minute  white  dots  (chalky  particles).  This 
more  opaqne  portion,  where  the  neck  joins  the  vesicle,  is  also  the  most 
fibrm,  and  we  mnst  endeavour  to  seize  it  here,  if  we  wish  to  extract  the 
AniTiyJ-  In  a  case  npon  which  I  operated  last  winter,  I  succeeded  in 
seizing  it  at  this  point  with  the  cannla  forceps,  introduced  through  the 
sclerotic.  By  means  of  an  ophthalmoscope,  which  was  fixed  to  the 
forehead,  I  illuminated  the  animal  and  the  instrument,  so  that  I  could 
see  them  accurately.  In  the  illustration  we  recognise  at  the  head  two 
suckers  (the  other  two  being  placed  posteriorly),  and  the  buccal  extre- 
mity which  is  directed  upwards.    The  shape  of  the  head  did  not  always 

•  "A.f.O.,"iT,2,171. 
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present  the  appearance  depicted  in  the  iUnstrationf  but  varied  in  a  very 
remarkable  manner." 

In  rare  instances,  the  formation  of  new  blood-vessels  in  the  vitreous 
may  be  observed  with  the  ophthalmoscope.  Thus  Beckei^  saw  new 
vessels  formed  upon  the  anterior  surface  of  an  abscess  in  the  vitreous 
humour,  and  again  in  purulent  infiltration  of  the  vitreous ;  in  the  latter 
case,  the  vessels  were  situated  close  behind  the  lens,  and  were  distin- 
guishable with  the  naked  eye.  Becker,t  moreover,  narral^es  an  extra- 
ordinary case  of  an  independent  neo-plastic  formation,  in  which  the 
connection  between  the  newly-formed  vessels  of  the  growth  and  those 
of  the  retina  could  be  distinctly  traced. 

4.— PERSISTENT  HYALOID  ARTERY. 

The  hyaloid  artery  generally  shrivels  up  and  disappears  during  the 
later  period  of  foetal  life.  In  some  rare  instances,  however,  remains  of 
it  in  the  vitreous  humour  have  been  subsequently  traced  with  the 
ophthalmoscope,  either  in  the  form  of  a  short,  dark  stripe,  or  of  a  dark 
thread  running  through  the  vitreous  humour  from  the  optic  disc 
towards  the  posterior  portion  of  the  lens.  If  the  vessel  is  still  patent 
and  carries  blood,  as  was  noticed  by  Zehender,^  it  appears  like  a  red 
cord  by  incident  light ;  which  in  this  case  underwent  considerable  undu- 
lations when  the  eye  was  moved,  the  vitreous  humour  being  evidently 
fluid.  Liebreich§  records  a  case  in  which  there  existed  a  physiological 
cup  of  the  optic  nerve  together  with  the  persistent  hyaloid  artery,  and 
the  latter  could  be  distinctly  traced  up  to  its  point  of  origin  from  the 
central  artery  of  the  retina. 

•  "  Berioht  uber  die  Wiener  AngenUinik,"  114.  f  Ibid.,  106. 

t  "Kl.  MonatobL,"  1863,  259.  §  Ibid.,  849. 
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1.— HYPERiEMIA  OF  THE  RETINA. 

We  maj  distmgaish  two  forms  of  liypersBmia  of  the  retina,   viz. : 

the  arteruJ  or  active,  and  the  venonB  or  passive.      The  former  is 

generaUy  acate,  and  is  characterised  by  the  patient  experiencing  some 

symptomB  of  irritability  in  the  eye,  such  as  photophobia,  lachrymationy 

saboonjnnctiTal  redness,  and  an  inability  to  continne  for  any  length  of 

time  any  work  which  necessitates  a  strong  effort  of  the  accommodation. 

There  are  often  also  subjective  symptoms  of  an  irritable  state  of  the 

retina^  such  as  flashes  of  light,  etc.     On  examining  the  eye  with  the 

ophthalmoeoope,  we  find  that  the  optic  disc  is  abnormally  red  and 

flushed,  on  account  of  the  increased  injection  of  the  capillary  twigs 

upon  its  snr£Eu:e.     If  this  increased  vascularity  is  very  pronounced  at 

the  margin  of  the  disc,  its  outline  becomes  somewhat  ill-defined  from  its 

simihyrity  in  tint  to  the  surrounding  fundus.     The  size  of  the  arteries 

may  be  slightly  increased,  and  the  smaller  branches  are  more  numerous 

and  apparent,  which  is  especially  observable  in  the  region  of  the  yellow 

spot     The  retinal  veins  are  also  somewhat  dilated.      According  to 

Stellwag,  more  or  less  considerable  portions  of  the  fundus  are  rendered 

almost  uniformly  red  by  a  very  delicate  and  close-meshed  network  of 

vessels.     It  must  always  be  remembered,  that  the  degree  of  vascularity 

of  the  retina  and  optic  disc  varies  much  in  different  individuals,  and  in 

persons  of  different  complexions.     Thus,  it  is  less  marked  in  pale  and 

anemic  individuals  than  in  the  florid  and  plethoric.     K  only  one  eye  is 

affected,  the  appearances  presented  by  it  should  always  be  compared 

with  those  of  the  other  eye,  as  this  will  enable  us  more  accurately  to 

estimate  the  degree  of  vascularity  of  the  retroa,  and  guard  us  against 

aa  error  in  diagnosis. 

Arterial  hyperesmia  of  the  retina  is  generally  dependent  upon  causes 
iriAch.  excite  an  increased  vascularity  of  the  eye,  thus,  it  may  be  artifi- 
cially produced  by  the  application  of  a  drop  of  some  astringent 
ooUyrium  to  the  conjunctiva.  It  is  often  due  to  prolonged  exposure  to 
very  bright  lights  more  especially  if  the  eyes  are  at  the  same  time 
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employed  in  some  small  and  delicate  work,  aa  for  instance  in  micro- 
soopizing,  engraving,  watch-making,  etc.,  by  artificial  light.  It  is  also 
frequently  met  with  in  hypermetropic  persons  who  work  or  read  mnch 
without  the  assistance  of  glasses. 

In  the  venous  or  passive  form  of  hyperasmia,  we  notice  that  the 
retinal  veins  are  abnormally  large,  dark,  and  perhaps  tortuous,  which  is 
especially  marked  in  the  smaller  veinlets,  which  may  present  a  some- 
what corkscrewy  appearance.  There  is  also  either  a  spontaneous  or  a 
very  easily  producible  venous  pulsation.  K  the  venous  congestion  has 
lasted  some  length  of  time,  we  frequently  notice  a  slightly  cedematous 
condition  of  the  retina  around  the  optic  disc,  or  along  the  course  of  some 
of  the  larger  vessels,  which  appear  to  be  fringed  by  a  delicate  greyish- 
blue  opacity  or  haJo.  Care  must  be  taken,  not  to  mistake  this  for  another 
form  of  opacity  along  the  edge  of  the  vessels  which  is  due  to  hyper- 
trophy of  their  coats,  and  which  will  be  noticed  hereafter.  The  sight 
after  a  time  generally  becomes  somewhat  impaired,  but  this  disappears 
again  when  the  cause  is  removed.  This  form  of  hypersemia  is  mostly 
slow  in  its  development,  and  is  due  to  a  state  of  venous  congestion 
dependent  perhaps  upon  some  disturbance  in  the  general  circulation, 
caused  by  an  affection  of  the  heart  or  liver ;  or  again,  it  may  be  depen- 
dent upon  local  causes  which,  by  impeding  the  efflux  of  blood  frt)m  the 
retinal  veins,  give  rise  to  a  mechanical  venous  hypersBmia.  Amongst 
such  causes  we  may  instance  intra-cranial  tumours  which  press  upon 
the  cavernous  sinus,  or  tumours  situated  in  the  orbit  and  compressing 
the  optic  nerves ;  or  again,  an  increase  in  the  intra-ocular  tension  (a 
glaucomatous  condition  of  the  eye).  I  must  here  point  out  that  it  is 
quite  erroneous  to  assert,  that  the  tension  of  the  globe  is  more  or  less 
increased  in  the  passive  or  venous  hypersBmia  of  the  retina.  This  is 
in  fact  mistaking  cause  and  effect,  and  such  a  mistake  is  apt  to  lead  to 
great  errors  in  diagnosis  and  treatment.  The  intra-ocular  tension  is 
never  increased  when  the  venous  retinal  hypersBmia  is  simply  due  to 
disturbance  in  the  general  circulation,  to  tumours  pressing  upon  the 
cavernous  veins,  or  to  intra-orbital  tumours ;  it  is  only  increased  in  a 
glaucomatous  condition  of  the  eye,  and  here  the  venous  hyperannia  is 
due  to  the  augmented  tension  of  the  globe,  and  does  not  produce  it. 

If  the  arterial  hypersBmia  of  the  retina  is  considerable,  the  patient 
should  not  be  allowed  to  use  his  eyes  at  all,  more  especially  by  artificial 
light,  until  the  symptoms  have  quite  subsided.  If  the  affection  is  due 
to  some  defect  in  the  accommodation  or  refraction  of  the  eye,  as  for 
instance  presbyopia  or  hypermetropia,  this  must  be  corrected  by  suitable 
glasses.  Blue  or  smoke-coloured  eye-protectors  should  be  worn  to 
guard  the  eyes  against  the  irritating  influence  of  bright  sun  or  artificial 
light,  and  the  eye-douche  will  be  found  beneficial  in  relieving  the 
irritabiliiy  of  the  eye.     In  the  treatment  of  venous  hyperamia  our 
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stteaiMm  miBt  be  diieflj  directed  towards  the  prerention  of  axxj  dis- 
tiuteaoe  and  congestion  of  the  venons  Bjstem.  Tlie  fimctions  of  the 
lieszt,  livefT,  and  nteros  most  be  r^ulated,  and  special  care  be  taken  to 
prevent  determination  of  blood  to  the  head.  Much  benefit  is  often 
derired  firom  hot  stinralating  foot-baths  and  a  conrse  of  nuldly  pnrgatiye 
mineral  waters.  The  congestion  of  the  retinal  circnlation  is  best 
relieved  by  Henrtelonp's  artificial  leech.  It  should  be  applied  periodi- 
caQj,  at  intervals  of  six  or  seven  days,  and  if  the  patient  is  ansBmio  or 
in  feeble  hesJth,  bnt  little  blood  (^  or  j-  of  a  cylinder)  shonld  be  taken, 
or  diy  capping  should  be  snbstitnted. 

2.— INFLAMMATION  OF  THE  RETINA. 

B^re  I  pass  on  to  the  description  of  the  different  forms  of  retinitis 
wbich  gain  th^  distinctive  characters  either  from  the  anatomical 
dianges  which  accompany  them,  or  from  the  constitutional  affections 
which  have  given  rise  to  them,  it  will  be  well  to  consider  the  various 
symptoms,  ophthalmoscopic  and  anatomical,  which  are  more  or  less 
common  to  all  forms  of  infiammation  of  the  retina,  and  which  may  be 
very  well  grouped  under  the  head  of  "  idiopathic  retmiiis.*^ 

i  Idiopathic  Bbtinitib. 

Practically  we  may  divide  this  into  two  principal  forms.  In  the 
one,  the  pathological  changes  are  chiefly  those  of  oedema  of  the  retina  or 
of  a  serous  infiltration  of  its  connective  tissue ;  in  the  other,  the  inflam- 
maiory  changes  afiect  the  proper  structure  or  parenchyma  of  the  retina. 
We  may,  therefore,  distinguish  a  serous  and  a  'parenchymoMms  form  of 
idiopathic  retinitis.  The  former  is  generally  acute,  the  latter  more 
chrouic  in  its  course. 

As  the  serous  retinitis  does  not  give  rise  to  strikiog  ophthalmoscopio 
symptoms,  it  is  not  always  easy  to  diagnose  this  disease  if  the  efihsion 
is  bat  slight.  This  is  especially  the  case  if  a  strong  illumination  is 
employed,  for  these  deUcate  changes  in  the  retroa  are  best  observed  by 
a  moderate  degree  of  illumination,  and  in  the  erect  image.  Serous 
letinitiB  is  characterised  by  the  appearance  of  a  very  delicate,  bluish 
givy  or  bluish-green  veil,  which  is  spread  over  the  surface  of  the  retroa, 
and  hides  the  epithelium  and  vessels  of  the  choroid.  The  opacity, 
winch  may  afiect  a  more  or  less  considerable  portion  of  the  retina,  is 
quite  uniform,  and  presents  no  marked  strisB,  dots,  or  patches.  It  is 
Only  with  a  very  weak  iUumination  and  a  considerable  magnifying 
power  that  we  can  observe  a  faint  striation  of  the  opadty.    Mauthner* 

*  <*Lelirbaoh  der  OphthalmoBoopie/*  861. 
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mentions  two  oasee  in  whioh  the  retinitis  presented  veiy  peculiar 
greenish  stri».  This  was,  however,  only  observable  bj  a  weak  illumi- 
nation, and  in  the  direct  mode  of  examination.  The  opacity  shades  off 
towards  the  periphery,  g^radually  and  imperceptibly,  into  the  transparent 
normal  retina,  which  not  unfrequently  remains  quite  unaffected.  The 
serous  infiltration  is  especially  marked  in  the  vicinity  of  the  optic  disc, 
but  gradually  diminishes  in  intensity  towards  the  region  of  the  yellow 
spot,  on  account  of  the  decrease  in  the  thickness  of  the  retina  at  this 
point.  Hence  the  choroid  also  shines  through  more  distinctly  here,  and 
thus  lends  a  redder  tint  to  the  macula  lutea.  Indeed  this  redness  is  some- 
times so  very  striking,  more  especially  on  account  of  its  contrast  with 
the  neighbouring  greyish  opacity  of  the  retina,  that  it  might  be  readily 
mistaken  for  an  efiusion  of  blood.  The  periphery  of  the  retina  is  often 
quite  free  from  serous  infiltration,  and  the  details  of  the  choroid  can 
then  be  plainly  distinguished  at  this  point.  The  optic  disc  is  always 
somewhat  swollen  and  oedematous,  and  its  outline  indistinct  and  ill 
defined,  the  choroidal  and  sclerotic  margins  being  rendered  unapparent 
by  the  serous  infiltration.  The  retinal  arteries  generally  show  but  little 
alteration  in  their  appearance,  being,  perhaps,  only  slightly  veiled,  and 
a  little  attenuated.  The  veins,  on  the  other  hand,  are  strikingly  hyper- 
asmic ;  they  are  large,  dark,  tortuous,  the  latter  being  especially  marked 
in  the  smaller  branches.  On  close  examination  we  may  often  notice  that 
the  vessels  do  not  throughout  their  whole  course,  lie  always  on  the  same 
level,  but  here  and  there  dip  a  little  into  the  efi^ion,  or  are  pushed  a 
little  outwards  (towards  the  vitreous)  by  it.  In  the  former  case,  they 
wiU  seem  slightly  indistinct  and  veiled,  in  the  latter,  the  portion  which 
is  nearest  to  the  observer  will  appear  peculiarly  dark  and  visible.  These 
peculiaritiee  are  best  distinguished  with  the  binocular  ophthalmoscope^ 
or  in  the  erect  image.  There  are  also  sometimes  small  extravasations 
of  blood  on  or  beside  the  vessels.  The  sight  is  always  much  affected, 
sometimes  so  considerably  that  the  patient  cannot  distinguish  the 
largest  letters,  or  count  fingers.  The  field  of  vision  is  also  contracted, 
but  if  the  peripheral  portion  of  the  retina  is  unaffected,  the  correspond- 
ing portion  of  the  field  will  not  be  impaired.  The  first  complaint  of  the 
patient  is,  generally,  that  he  notices  a  grey  film  or  veil  before  his  eyes, 
which  gradually  increases  in  thickness  and  surrounds  the  various  objects, 
hiding  them  more  and  more  from  the  sight,  until  he  becomes  almost 
totally  blind.  With  all  this,  the  external  appearance  of  the  eye  remains 
normal  and  healthy,  excepting  that  the  pupil  generally  becomes  sluggish 
and  somewhat  dilated,  but  even  this  is  not  always  very  marked,  and  might 
be  easily  overlooked.  There  is  no  marked  photophobia,  lachrymation, 
ciliary  injection,  or  intense  pain,  none  of  the  symptoms,  in  short,  which 
are  stall  so  often  erroneously  described  as  characteristic  of  inflammation 
of  the  retina,  but  which  are  not  due  to  retinitis,  but  to  hyperaBsthesia  of 
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tlie  retina — two  perfecd j  different  affections.  We  shall  see  hereafter,  to 
what  grave  errors  in  treatment  a  diagnosis  of  retinitis  fiom  these 
symptoms  but  too  frequently  leads.  It  mnst  be  particularly  remem- 
bered,  that  in  serous  retinitis  the  ophthalmoscopic  symptoms  are  never 
80  marked  and  striking  as  might  be  expected  from  the  great  impairment 
of  sight,  the  latter  being  probably  chiefly  dne  to  the  compression  of  the 
nerve  elements  by  the  serous  eflnsion. 

The  pn^nosis  should  always  be  very  guarded,  because  if  the  affec- 
tion lasts  for  some  time,  the  nerve  elements  of  the  retina  may  become 
atrophied^  and  the  sight  be  permanently  destroyed.  Or  again,  this  form 
nmj  pass  over  into  a  more  chronic  inflammation,  affecting  chiefly  the 
parencshyma  of  the  retina,  and  giving  rise,  perhaps,  to  diseases  of  the 
choroid  or  the  vitreous  humour.  The  danger  of  detachment  of  the 
retina  must  also.be  borne  in  mind. 

The  treatment  should  be  chiefly  directed  towards  relieving  the  con- 
gestion of  the  retinal  vessels,  and  for  this  purpose  local  depletion  by 
means  of  the  artificial  leech  will  be  found  most  efficacious.  The  free 
action  of  the  kidneys  and  skin  should  be  maintained  by  saline  diuretics 
and  diapharetics.  A  pair  of  dark  blue  glasses  should  be  worn  so  as  to 
I»t)tect  the  eyes  against  all  glare  and  bright  light.  All  employment  of 
the  eyes  must  be  forbidden  until  they  have  quite  recovered. 

In  the   jparenckymaiotu   retinitis,  the  changes  are   not  confined 
to  a  sCTous  infiltration  of  the  connective  tissue,  but  this  and  the 
nervous  elements  of  the  retina  undergo  other  inflammatory  changes, 
such  as  proliferation  of  the  cells,  hypertrophy,  sclerosis,  and  fatty 
or  colloid  degeneration.     The  sclerosis  of  the  connective  tissue  may, 
according  to  Iwanoff,*  be  chiefly  confined  to  the  membrana  limitans 
interna,  or    affect  the  basic  connective    tissue  which  pervades   the 
retina  in  a  vertical  direction,  and  supports  the  other  elements  like 
a  firamework.      On  account  of  these  various  changes,  the  ophthal- 
moscopic appearances  are  fiir  more  marked  and   striking  than  in 
the  seions  retinitis.     The  optic  disc  is  opaque,  swollen,  somewhat 
hyponemic,  and  of  a  reddish  grey  colour;  its  outline  is  irreg^ular 
and  indistinct,  passing  insensibly  over  into  the  retina,  without  any 
dear  line  of  demarcation.     The  swelling  is  due  to  serous  infiltration  or 
inflammatory  exudation,  which  may  have  extended  from  the  retina  to 
the  optic  nerve,  or  vice  versa.    If  the  effiision  is  serous  in  character,  the 
opacity  will  be  of  a  pale,  greyish  pink,  or  fawn  colour ;  but  where  there 
is  much  exudation  of  lymph,  it  will  be  more  opaque,  white,  and  perhaps 
somewhat  glistening.     If  the  exudation  occupies  the  more  external 
layers  of  the  retina,  the  vessels  may  be  observed  to  pass  distinctly  over 
it  without  any  dipping ;  whereas,  if  it  is  situated  in  the  inner  layers  of 

*  Tide  IwaooflTs  veiy  interesting  papen  on  Betinitis,  in  the  "El.  Monats- 
btttter,"  1864, 415,  and  alM  in  the  "  Anhiy.  I  Ophthahnologie/'  xi,  1, 186. 
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tibe  iPefcinA,  or  quite  on  the  snrfaoe  of  the  disc,  the  Yeeaele  will  be  more 
or  less  interrapted  and  hidden  by  it.  The  retinal  arteries  are  sometimeB 
but  slightly  changed  in  appearance,  in  other  cases  they  are  more  or  less 
diminished  in  size,  and  rendered  indistinct  by  the  exudations.  The  veins 
are  increased  in  size,  darker  in  colonr,  and  their  tortuosity  is  generally 
very  marked. 

Blood  extravasations  of  varying  size  and  extent,  are  strewn  about  on 
and  around  the  blood-vessels  in  different  portions  of  the  retina,  as  well 
on  the  optic  disc  and  its  vicinity.  If  these  extravasations  are  situated  in 
the  inner  portion  of  the  retina,  they  will  present  a  peculiar  striped 
or  striated  appearance,  their  edges  being  irregular ;  which  is  due  to  the 
radiating  course  of  the  optic  nerve  fibres,  between  which  the  blood  is 
efiused.  If  the  hiemorrhages  occupy  the  more  external  layers  of  the  retina, 
the  effiisions  will  be  round,  and  have  a  smooth  uniform  appearance  quite- 
free  from  striee.  The  exudations  into  the  retina  also  vary  much  in  sisse 
and  appearance.  Sometimes,  they  look  like  small  white  or  gre3rish*white 
dots  strewn  about  singly  or  in  small  clusters.  In  other  cases,  they  are 
larger,  and  form  well  marked  white  patches  or  flakes,  of  considerable 
size,  the  edges  of  which  are  perhaps  fringed  by  the  smaller  dots.  The 
colour  of  these  exudations  varies  from  a  greyish  white  to  a  creamy  tint, 
and  they  oflen  have  a  peculiar  glistening  appearance,  which  is  due  to 
their  containing  &ttty  elements.  They  are  met  with  in  different  parts 
of  the  retina^  but  especially  in  and  around  the  optic  disc,  and  in  the 
region  of  the  yellow  spot. 

Although  I  have  used  the  term  exudation  for  these  patches  in  the 
retina,  I  must  state  that  this  is  not  always  quite  correct  in  the  strict 
acceptation  of  the  term,  for  they  are  often  due  to  inflammatory  changes 
in  the  connective  tissue  or  nerve  elements  of  the  retina,  giving  rise  to 
a  proliferation  of  the  cells  and  their  contents,  or  they  are  caused  by  a 
degenerative  metamorphosis  of  a  &tty  or  colloid  nature.  But  as  it  is 
difficult,  and  often  quite  impossible,  to  distinguish  ophthalmoscopically 
between  these  different  products,  and  as  the  term  exudation  has  been 
generally  accepted,  I  have  thought  it  best  to  retain  it. 

When  the  exudations  are  situated  in  the  external  portion  of  the 
retina  (in  which  case,  they  are  generally  due  to  proliferation  of  the  cells, 
and  &ttfcy  or  colloid  degeneration  of  the  external  granular  layer  with 
sclerosis  of  the  membrana  limitauH  externa,  the  bacillar  layer  becoming 
subsequently  affected),  we  find  that  they  afford  the  appearance  of  smooth 
greyish- white  or  cream-coloured,  perhaps  glistening  patches,  which  do 
not  show  a  striated  arrangement,  and  are  evidently  situated  beneath  the 
retinal  vessels,  for  the  latter  pass  over  them  without  dipping  into  them, 
or  being  interrupted  or  veiled  in  their  course.  We  may  at  the  same 
time  often  notice  that  the  choroid  in  the  vicinity  of  ilie  exudations 
is  undergoing  certain  inflammatory  changes,  which  consist  chiefly  in  a 
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thfirnTiig  o£ihe  epithelium  and  an  absorption  of  its  pigment,  so  ihat  the 
duvoidal  TBSsels  become  more  apparent.  The  stroma  of  the  choroid 
alao  becoanes  affected,  and  it  is  now  no  longer  a  case  of  simple  retmitiBy 
but  of  ohoraido-retimtis.  When  the  retinal  exudations  subsequently 
become  absorbed,  we  find  that  eztensiye  changes  in  the  choroid  have 
taken  pJace  beneath  them.  In  such  cases  the  inflammatiQn,  although 
apparently  chiefly  affecting  the  retina,  often  commences  in  the  choroid, 
and  extends  thence  to  the  retina. 

The  inflammatory  changes  zoay,  ^owever,  be  chiefly  confined  to 

the  inner  portion  of  the  retina,   giving  rise  at  first  to  hypertrophy 

of  the  fftroma,  formation  of  nuclei  in  the  layer  of  the  optic  nerre 

fibres,  and   neo-plastic   formations  of  connectiye   tissue    (Iwanoff)*. 

Tbeae  fibres  of  connective  tissue  are  often  arranged  in  bundles,  and  if 

tiie J  inCTease  very  greatly  in  quantity,  ihoj  may  gradually  compress  and 

deslzoj  the  nerve  fibres.   The  optic  nerve  fibres  and  ganglion  cells  may 

also  undergo  proliferation  and  sclerosis  of  their  elements,  and  subsequently 

perhaps  fJEKtty  degeneration.    Another  very  interesting  fact  is,  that  in 

this  form  of  retinitis  the  membrana  UmifaLTin  interna  becomes  thickened, 

and  occasionally  shows,  at  certain  points,  small  excrescences  which 

bulge  into  the  vitreous  humour.     The  latter  is  often  affected,  becoming 

haay  and  pervaded  by  opacities,  which  are  chiefly  observable  at  its  pos- 

terior  portion.     Detachment  of  the  retina  may  also  occur.     This  form 

of  TOdnitis  is  very  frequently  associated  with  indo-cyclitis  or  irido- 

dioroiditis,  and  then  it  generally  commences  at  the  peripheral  portion 

of  the  retina,  near  the  ora  serrata,  and  extends  from  thence  towards 

the  oentre.     When  these  inflanmiatory  exudations  are  situated  in  the 

inner  layers  of  the  retina,  we  find  that  they  are  rather  striated  in 

appearance,  and  that  the  retinal  vessels,  instead  of  passing  straight 

and  uninterruptedly  over  them,  are  seen  to  dip  into  them  here  and 

there,  becoming  indistinct  or  even  invisible  at  these  points. 

After  the  disease  has  lasted  for  some  time,  the  exudations  and  hasmorr- 
bagic  effusions  may  imdergo  absorption,  the  stasis  in  the  circulation  be 
relieved,  the  blood-vessels  assume  a  more  normal  appearance,  and  the 
■welling  and  oedema  in  and  around  the  optic  disc  subside,  so  that  it  regains 
a  more  sharply  defined  outline.  The  sight  at  the  same  time  improves 
considerably,  and  this  amelioration  may  become  permanent.  But  the 
disease  does  not  always  run  so  fikvourable  a  course,  for  the  nerve 
elements  of  the  retina  may  have  suffered  so  considerably  as  to  render 
any  improvement  of  the  sight  impossible.  This  may  be  due  either  to 
the  inflammatory  changes  (sometimes  even  assuming  a  purulent  cha- 
racter) which  they  have  themselves  undergone,  or  to  the  gpreat  hyper- 
trophy and  sclerosis  of  the  connective  tissue,  which  encroaches  more 
and  more  upon  the  nerve  elements,  compresses  them,  and  gradually 

♦  "  A  f.  O.,"  li,  1, 189. 
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leads  to  atrophy  of  the  retma.  If  the  optic  nerve  has  been  much  impli- 
cated in  the  inflammatory  process,  the  atrophic  changes  may  also 
commence  in  it. 

The  coats  of  the  blood-vessels  ofben  undergo  sclerosis  and  &tty 
degeneration,  becoming  thickened,  and  the  channel  of  the  vessel  per- 
haps narrowed.  The  blood-vessels  then  assnme  the  appearance  of 
whitish  bands,  with  a  small  central  red  streak  of  blood  flowing  through 
them.  As  this  change  in  the  coats  of  the  vessels  may  take  place  to  a 
greater  or  less  extent  in  all  forms  of  retinitis,  I  do  not  think  that  it  is 
desirable  to  make  a  special  form  of  it,  even  in  those  instances  in  which 
it  assumes  a  very  considerable  extent,  affecting  perhaps  nearly  all  the 
retinal  vessels,  as  in  some  rare  and  very  exceptional  cases  recorded 
by  Wecker,*  Nagel,t  and  Iwanoffl  The  latter  has  proposed  to  call  it 
*' Perivascnlar-rotinitis."  In  the  case  mentioned  by  Nagel  all  the 
retinal  arteries  and  tiieir  branches  were  changed  in  both  eyes  into  white 
bands,  which,  on  closer  examination,  were  observed  to  be  pervaded  by  a 
central  red  line  or  blood  current.  Only  very  few  of  the  small  arterial 
twigs  were  of  a  red  colour.  The  veins,  on  the  other  hand,  were  normal 
in  appearance,  although  somewhat  narrow  and  irr^;xdar  in  calibre.  At 
the  periphery,  there  were  a  few  fine  veinlets  changed  into  white  bands. 
On  account  of  this  white  appearance  of  the  blood-vessels,  it  might  easily 
be  supposed  that  they  were  bloodless,  and  the  case  be  mistaken  for  one 
of  embolism  of  the  central  artery  of  the  retina.  The  difference  between 
these  two  conditions  may,  however,  be  best  distinguished,  as  has  been 
shewn  by  Liebreich,  by  attention  to  the  two  foUowing  points : — ^1.  If 
the  vessel  is  not  changed  in  its  entire  course,  we  should  commence  the 
ophthalmoscopic  examination  from  a  point  where  it  is  still  red,  and  trace 
from  thence  the  contours  of  the  vessel.  If  it  is  bloodless,  we  can  observe 
the  outline  of  the  vessel  going  on,  and  the  thickness  of  the  latter 
remaining  the  same,  whereas  if  there  is  hypertrophy  of  the  coat  there  is 
an  increase  in  its  thickness.  2.  Another  method  is,  to  throw  a  very  small 
pencil  of  light  close  to  the  point  of  the  vessel  which  we  wish  to  examine. 
By  this  means  we  can  illuminate  the  parts  lying  behind  the  vessel,  and 
then,  if  the  latter  is  empty,  it  stiU  looks  like  a  white  streak,  whereas, 
if  its  coats  are  hypertrophied,  it  will  look  red,  on  account  of  the  column 
of  blood  shining  through. 

Retinitis  is  but  rarely  met  with  as  an  idiopathic  affection,  but  some- 
times it  is  difficult  to  determine  its  exact  cause.  It  is  probable  that  it 
may  be  produced  by  prolonged  exposure  to  extremely  bright  light,  as 
from  a  furnace  or  large  cooking  fire,  or  by  excessive  use  of  the  eyes, 
especially  by  strong  artificial  light.  At  first,  only  a  hypersdmic  condition 
of  the  optic  nerve  and  retina  is  noticed,  and  then,  if  the  employment  is 

*  Weoker,  **  Etndes  Ophthalmologiques,"  ii,  823. 
t  "  Kliniflche  MonfttobUltter/'  1864,  894. 


IDIOPATHIO  BBTINinS.  835 

persisted  in,  retimtiB  may  ensue.  But  retinitis  is  &r  more  fireqnently 
due  to  some  oonstitntional  affection,  or  consequent  npon  some  other 
difleage  of  the  eye,  e.g.j  choroiditis,  etc.  Thus,  it  may  be  dependent 
npon  irreg^nlarities  of  the  general  circulation,  and  is  therefore  sometunes 
met  with  in  affections  of  the  heart,  or  in  disturbances  of  the  uterine 
fimctjo-nw,  and  in  the  later  stages  of  pregnancy,  in  which  case,  however, 
albfuniniiria  is  generally  present.  It  may  also  be  caosed  by  syphilis,  by 
certain  afiections  of  the  kidney,  especially  Bright's  disease  and  diabetes, 
and  by  cerebral  diseases.  In  the  latter  case,  it  generally  assumes  the 
Ibnn  of  neuro-retinitis. 

The  pfTog^nosis  will  chiefly  depend  upon  the  cause  and  severity  of  the 
disease,  and  the  extent  to  which  the  nerve  elements  of  the  retina  are 
implicated  in  the  inflammatory  changes.     We  shall  see,  when  consider- 
ing the  different  special  forms  of  retinitis,  that  the  serous  infiltration  of 
the  retina,  blood  extravasations,  and  fatty  degeneration  of  its  connective 
tisane,  etc.,  may  become  absorbed,  and  excellent  vision  be  restored  as 
long  as  the  optic  nerve  elements  have  not  suffered  much.     For  changes 
in  them  are  not  retrogressive,  and  consequently  the  sight  remains  per- 
manently impaired     Vision  is  sometimes  not  very  greatly  affected  if 
the  r^ion  of  the  yellow  spot  is  not  implicated  in  the  disease ;  so  that 
the   patient  may  be  stiU  able  to  read  tolerably  fine  print.     But  his 
general  impression  of  larger  or  distant  objects  is  mostly  indistinct  and 
hasy,  the  objects  appearing  to  be  shrouded  in  a  mist  or  cloud.     In 
other  cases,  the  impairment  of  sight  is  very  considerable. 

The  field  of  vision  may,  as  far  as  extent  is  concerned,  be  normal, 
but  the  perception  at  the  periphery  is  generally  somewhat  diminished, 
often  indeed  considerably  so ;  there  may  also  be  gaps  in  the  field,  the 
situations  of  which  correspond  to  those  of  the  more  extensive  exudations 
in  the  retina. 

A  peculiar  phenomenon  is  sometimes  observed,  as  consequent  upon 
inflammatory  changes  in  the  regions  of  the  yellow  spot,  either  dependent 
upon  retinitis  or  choroido-retinitis ;  I  mean  micropsia,  so  that  objects 
^pear  smaller  to  the  patient  than  they  really  are.  If  he  be  directed 
to  copy  or  trace  a  given  figure  (such  as  a  circle  or  quadrant)  he  will 
always  draw  it  considerably  smaller  than  it  is  in  reality.  The  difference 
in  the  sizes  of  the  image  of  the  object  in  the  two  eyes  (if  only  one  is 
a£fected  with  micropsia)  may  also  be  estimated,  as  has  been  suggested 
by  Yon  Graefe,  by  holding  a  prism,  with  its  base  downwards,  before 
the  affected  eye ;  this  will  cause  its  retinal  image  to  lie  a  little  below  that 
of  the  other  eye,  and  the  patient  can  thus  easily  estimate  their  relative 
sixes.  This  micropsia  is  evidently  due  to  the  fact,  that  the  position  of 
some  of  the  rods  and  cones  is  deranged  by  the  inflammatory  changes 
in  the  retina.  Besides  the  diminution  in  the  size  of  the  objects, 
the  patients  often  notice  that  horizontal  lines,  instead  of  appearing 
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cf  l2ie  cplniaiibnaBcape  kkoie.    ^  ih^  uiumb  {£  lA/t  aaaBmmt  tioB  is  not, 
huwmv^^  nht  OMC;  far  i^igbi  i^  igi^nHEKiiaB  do  not  ytt  atfotd  mj 
iptfcnl  eioffMstcnfiiaoB.    ^[^  i&eLiaz:  nnnnnminBg»  widi  a  fiJiMBi  in  the 
rstixia]  T«azi&.  irioc^  asY  diitted.  daE^er  is  csakno:.  aoid  ibobv  or  less 
Uirmaiift ;  wiiiiiiiBi  liie  viecieE  n  es^iBr  namnkl  is  appeanaee  or  but 
sLglitihr  nanvwed  in  cadibre.     THie  optac  daat  is  IrrpmBBDC,  and  tbm  is 
•CKin  folic^weid  bj  a  &aixl,  bhnsb-givT,  aBKxns  ix^hacsiticM  cf  tlie  optic 
fierre  az>d  iLe  retiiia  in  its  Tioniiix.      The  cnniinie  of  ike  disc  tiien 
htOfjJiMs^  •omevrhat  veiled  mod  infHHtawU..  ao  liat  ife  t^*— ***^^  and 
ackrotic  rin^  are  YncUim  from  xiew^  and  the  nptac  Msm  appesn  to 
pSMB  grsdiudlT  over  into  the  vetauk  wiihoct  sdt  abvplT  tljifiawil  fine  of 
demaroation.    The  Rtinal  Tenek  are  also  samemioEl  veiled,  and  covered 
bj  a  pale  blnifih-grej  fihn,  whidi  cKtends  'to  some  dinrtanBe  fivm  the 
diitc  (perhaps  tiu^ee  or  Ibnr  times  its  diMartanr),  aad  hades  the  details  of 
the  sobjaeent  chorcnd.     The  vednaJ  hyyuMBuum  mmj  extend  a  oonsider- 
able  distance  bejond  this  seroiis  infihntaon,  asd  a  few  ezHmTasatians  of 
blood  are  often  noticed  acatterai  ahont  on  difierent  portioaB  of  the 
retinft.     As  the  disease  advaiioea.  the  symptoms  of  tcdoos  hjpenEBiis 
biMxima  mach  more  marked,  the  Terns  look  tnrgid,  dark,  and  more 
iortooos,  the  smaller  Teinkts  aasaming  a  oafkacrew  appeaianoe.    The 
art4»n«s,  on  the  other  hand,  are  narrowed  and  ntore  or  less  hidden  by 
the  infiltration.     The  optic  disc  becomes  more  swollen  and  infiltrated, 
Mid  its  outline  gradmdly  merged  into  the  retina.     The  infiltration  of 
ilio  disc  and  of  the  retina  is  of  a  serons  character,  and  gives  to  these 
parts  a  faint  grejish-red  or  fikwn-colonred  appearance,  interapersed  with 
dnlicaU  |pH33rish- white  strisB,  which  are  dne  to  sderoeifl  of  the  oonnectiTe 

a  Vid«  V^nUt^B  very  iateretttng  pi^per  upon  this  snlgoet  in  hii  "Ophthalach 

liitfliclui  lliiiU«fff /'    Berlin,  1860. 
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tissue  and  of  the  optic  nerre  fibres.  The  retinal  vessels  are  frequently 
interrapted  at  various  points  of  their  course,  by  being  covered  and  more 
or  less  hidden  by  the  exndation.  As  a  mle,  the  swelling  and  infiltra- 
tion of  the  optic  nerve  are  not  very  great  in  retinitis  albnminnrica ; 
but  we  occasionally  meet  with  cases  in  which  the  reverse  obtains  and 
the  disc  assumes  the  peculiar  appearance  met  with  in  optic  neuritis.  It 
is  very  prominent,  swollen,  and  **  woolly,"  and  of  a  greyish-red  and 
markedly  striated  appearance,  which  is  due  to  the  infiltration  occupying 
the  layer  of  the  optic  nerve  fibres.  The  outline  of  the  disc  is  indistinct 
and  iiregular,  and  its  blood-vessels  more  or  less  completely  hidden  by 
the  infiltration.  According  to  Liebreich,  this  form  of  optic  neuritiB 
may  occur  only  in  the  later  stages  of  nephritic  retinitis,  after  extensive 
degenerative  changes  in  the  retina  have  existed  for  some  length  of  time, 
or  it  may  precede  these,  or  even  exist  by  itself. 

Numerous  extravasations  of  blood  are  noticed  in  different  parts  of 
the  retina,  and  even  on  the  optic  disc.  They  vary  much  in  size  and 
shape,  and  lie  chiefly  in  the  internal  layers  of  the  retina,  as  is  shown  by 
their  striated  appearance,  and  the  fact  that  they  are  situated  on  the 
same  level  as  the  retinal  vessels,  some  of  which  may  even  be  partly 
covered  and  hidden  by  them.  The  hemorrhage  may,  however,  also 
occur  in  the  external  layers  of  the  retina,  or  between  the  latter  and  the 
choroid.  These  blood  extravasations  into  the  retina  are  often  very 
numerous,  and  of  considerable  size,  a  fistct  at  which  we  cannot  be  sur- 
prised when  we  remember  that  the  coats  of  the  retinal  vessels  are  fre- 
quently extensively  diseased ;  that  there  is  always  a  certain  degree  of  stasis 
in  the  retinal  circulation  produced  by  the  swelling  of  the  optic  nerve ; 
and  finally,  that  there  is  mostly  a  more  or  less  considerable  disturbance 
in  the  general  circulation,  owing  to  the  hypertrophy  of  the  left  ventricle, 
which  is  so  frequently  met  with  in  Bright's  disease.  If  the  eflusionB 
of  blood  are  very  extensive,  they  may  alter  the  appearance  of  the 
exudation  very  considerably,  giving  to  it  a  dirty,  yellowish  red  tint. 

As  the  disease  of  the  retina  progresses,  we  notice  the  appearance  of 
small  white  spots  or  larger  patches  in  different  portions  of  the  retina,  at 
some  little  distance  frt)m  the  optic  disc.  These  gradually  increase  in 
size,  and,  coalescing  with  each  other,  finally  form  a  broad  white  mound 
or  wall  round  the  optic  disc.  The  opacity  extends  especially  towards 
the  inner  side  of  the  retina,  and  somewhat  further  along  the  sides  of 
the  retinal  vessels.  This  white  mound  does  not  reach  close  up  to  the 
optic  disc,  but  is  always  separated  frt)m  it  by  a  broad  zone  of  the  &int 
grey  or  fawn-coloured  infiltration,  in  the  centre  of  which  can  be 
indistinctly  traced  the  outline  of  the  disc.  The  peripheral  portion 
of  the  mound  is  irregular,  and  broken  up  here  and  there  into  small 
circumscribed  dots  of  exudation,  which  fonn  a  kind  of  fringe  round 
the  larger  figure.     In  the  region  of  the  yellow  spot  we  notice  a  very 
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pecnliar  appearance,  whicli,  as  was  first  pointed  out  by  Ldebreich, 
is  especiallj  characteristic  of  nephritic  retinitis,  viz.,  a  collection 
of  small,  stellated,  white,  glistening  figures,  which  look  just  as  if 
they  had  been  lightly  splashed  in  with  a  small  bmsh.  Subsequently, 
if  the  exudation  increases  in  size,  these  stellated  spots  may  become 
merged  into  it,  and  this  peculiar  appearance  be  completely  lost.  The 
two  ophthalmoscopic  symptoms  which  are  most  characteristic  of  reti- 
nitis albuminurica  are,  these  bright  stellated  dots  in  the  region  of  the 
yeUow  spot,  and  the  broad  glistening  white  mound  which  encircles  the 
optic  disc.  But  it  must  be  stated  that  similar  appearances,  especially 
the  stellate  dots  may  be  met  with  in  other  forms  of  retinitis,  more 
particularly  in  neuro-retinitis ;  with  this  difference,  however,  that  the 
peculiar  grouping  of  the  ophthalmoscopic  appearances  is  not  the  same. 
In  a  case  of  neuro-retinitis  recorded  by  Yon  Graefe,*  these  peculiar 
white  spots  in  the  macula  lutea  were  veiy  evident,  but,  as  he  points 
out,  such  cases  may  be  distinguished  from  nephritic  retinitis  by  the 
following  characteristics : — (a),  that  the  white  spots  due  to  degenerative 
changes  in  the  retina  (neuro-retinitis)  are  situated  much  closer  to  the 
optic  disc ;  (b)  that  the  swelling  of  the  retina  in  the  vicinity  of  the 
disc  is  more  considerable ;  (c)  that  the  swelling  of  the  optic  nerve  is 
also  more  pronounced ;  and  (d)  that  the  veins  are  much  more  dilated 
and  tortuous,  which  lends  a  far  more  red  and  vascular  appearance  to 
the  optic  entrance. 

Retinitis  albuminurica  does  not,  however,  always  manifest  itself 
in  so  very  characteristic  a  form.  For  the  different  symptoms  above 
enumerated  may  assume  considerably  less  prominence,  or  some  of  them 
may  be  altogether  absent.  Thus  the  optic  disc  and  the  retina  in  its 
immediate  vicinity  may  appear  almost  normal,  and  there  may  only  be 
a  slight  alteration  in  the  retinal  vessels,  a  few  luemorrhagic  efiusions, 
and  here  and  there  white  patches  of  exudation,  lying  either  isolated  or 
along  the  coats  of  the  vessels.  In  the  region  of  the  yellow  spot  these 
patches  assume  a  sireaky  appearance  (Mauthner). 

Nephritic  retinitis  may  become  complicated  with  infiammatory 
changes  in  the  choroid  and  vitreous  humour,  or  with  detachment  of 
the  retina.  At  a  later  stage  atrophy  of  the  optic  nerve  and  of  the 
retina  may  close  the  scene. 

In  favourable  cases,  the  serous  infiltration,  the  efi^ion  of  blood 
and  certain  of  the  white  patches  may  subsequently  become  absorbed, 
so  that  the  retinal  vessels,  which  were  previously  hidden  at  certain 
points  of  their  course,  again  become  perfectly  apparent.  The  veins 
diminish  in  size  and  tortuosity,  and  the  arteries  become  more  filled 
with  blood.  We  may  now,  perhaps,  also  discover  changes  in  the 
epithelium  and  stroma  of  the  choroid,  which  had  been  previously 

•  "  A.  f.  O.,"  Ti,  2. 
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hidden  by  the  ezndationB  in  the  retina.  Someidmes,  we  moreover  find 
that  sderoeis  or  fatty  degeneration  of  the  coats  of  the  blood- vesselB  haa 
taken  place,  so  that  they  show  a  distinct  and  well-marked  white  margin. 
Whilst  there  can  be  no  donbt  that  the  serons  infiltration,  the  hssmorr- 
ha^c  edSnsions,  the  fatty  d^eneration  of  the  granular  layers,  and  the 
hypertrophy  of  the  connective  tissue  may  undergo  a  more  or  less  con- 
siderable degree  of  absorption,  this  does  not  appear  to  hold  good 
with  regard  to  the  sclerosis  of  the  optic  nerve  fibres,  which  remain 


Iiet  ns  now  briefly  glance  at  the  pathological  changes  which  occur  in 
the  retina  in  nephritic  retinitis,  and  give  rise  to  these  peculiar  and  chfr- 
lacsterisl^c  ophthalmoscopic  appearances.     The  serous  infiltration  of  the 
optic  n»-ve  and  retina  occurs  principaUy  in  the  connective  tissue 
^«nts,  «xd  ^peciaUy  in  thoee  L.^'Tiort  the  optic  nerve  fibres ; 
hence  l^e  striated  character  of  the  opacity,  which  is  partly  due  to  the 
serons  transudation,  and  partly  to  sclerosis  of  the  connective  tissue 
elements.      The  white  patches  and  the  large  white  glistening  wall 
whi<di  encircles  tiie  optic  disc,  are  due  to  &tty  degeneration  of  the 
cellnlar  and  connective  tissue  elements  of  the  retina,  more  especially 
of  the  external  granular  layer.     The  striated  appearance  is  due  to 
hypertrophied  nerve  fibres,  or  sclerosis  of  the  connective  tissue.     The 
peculiar  little  stellated  white  dots  in  the  region  of  the  yellow  spot  are 
owing  to  fatty  degeneration  of  the  radial  connective  tissue  fibres.     The 
stellated  appearances  being  probably  due,  according  to  Schweigger,*  to 
the  peculiar  anatomical  arrangement  of  the  radial  fibres  at  the  yellow 
spot.     For  Bergmannf  has  shown  that  these  do  not  pass  perpendicu- 
larly through  the  retina,  but  are  slightly  curved  in  such  a  manner 
that,  as  they  pass  from  the  inner  to  the  outer  portion  of  the  retina, 
they  oouTerge  towards  the  centre  of  the  yellow  spot.     The  optic  nerve 
fibres  also  undergo  sclerosis,  which  gives  rise  to  peculiar  opalescent 
spots.      These  are  often  arranged   in   little  clusters,  and  thus  pro- 
duce a  swelling  of  the  layer  of  the  optic  nerve  fibres.     Within  these 
liMe  dusters  of  sclerosed  nerve  fibres  may  also  be  noticed  globules 
of  fat.     It  is  of  great  importance,  as  far  as  the  prognosis,  of  the  case 
witii  regard  to  the  restitution  of  vision  is  concerned,  to  diagnose,  if 
possible,  this  condition  of  sclerosis  of  the  optic  nerve  fibres.     This  is, 
however,  difficult,  as  the  clusters  or  nests  of  sclerosed  nerve  fibres 
appear  with  the  ophthalmoscope  simply  as  little  white  spots  or  patches, 
very  like  those  which  are  due  to  fatty  degeneration.     Our  principal 
guide  must  be  their  position,  for  being  situated  in  the  innermost  layer 
of  the  retina,  they  wiU  lie  in  front  of,  and  upon  the  retinal  vessels,  and 
they  are  often  accompanied  by  small  extravasations  of  blood  (Schweig- 

•  "  A.  f.  O.,"  vi,  2,  812 ;  Lectures  on  the  Ophthalmoscope,  107. 
t  Henle  and  Pfeufer's  Zeitschrift,  1864,  and  8  Beihe,  ii,  88. 
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ger).      Whereas  the  white  patches  due  to  &tty  degenentioii, 
genetBikj  Bitnated  in  the  more  external  lajeni  of  the  retiiia,  and  there* 
fore  lie  behind  the  vessels. 

The  extent  to  which  the  connective  tissne  and  the  norve  elements 
of  the  retina  are  afiRected,  does  not  necessarily  correspond.  Sometiines, 
the  latter  may  be  extensively  implicated,  the  connective  tissue  betn^ 
at  the  same  tune  but  moderately  or  only  slightly  affected.  In  sudi  ^ 
case,  the  sight  will  be  mnch  more  serionsly  and  permanently  impairecl 
than  if  the  reverse  obtains. 

Heinrich  Muller*  has  also  noticed  sclerosis  of  the  chmio-caiHOBris, 
on  account  of  which,  the  calibre  of  the  vessels  is  greatly  narrowed  or 
they  are  even  obliterated  at  certain  points.  The  peculiar  fibrillar 
appearances  occnrring  at  the  periphery  of  the  vitreons  hnmonr  whii^ 
he  described,  are  supposed  by  Schweigger  to  be  probably  due  to  post- 
mortem changes. 

The  coats  of  the  retinal  vessels  are  also  frequently  affiscted  with 
Bcderosis  or  fbtty  degeneration,  and  in  the  hunger  branches  the  tunica 
adventitia  is  often  considerably  hypertrophied,  so  that  the  calibi^  of  the 
vessel  is  diminished  in  size,  and  it  appears  like  a  white  band  with  a 
central  red  line. 

The  sight  is  generally  considerably  impaired,  and  the  patientB  have 
sometimes  become  hypermetropic,  which  is  evidently  due  to  the 
thickening  of  the  retLoa,  in  consequence  of  which  it  now  lies  within 
the  focal  distance  of  the  eye.  This  hypermetropic  state  of  the  refrac- 
tion is  very  evident  with  the  ophthalmoscope,  the  retinal  vessels  and 
details  of  the  Amdus  being  quite  visible  in  the  erect  image  at  some  little 
distance  from  the  patient,  and  moving  in  the  same  direction  as  the  head 
of  the  observer.  Sometimes,  the  patient  is  still  able  to  read  medium-siaed 
type,  in  other  cases,  he  can  only  decipher  the  largest  print,  <»>  count 
fingers  with  difficulty.  The  field  of  vision,  on  the  contrary,  is  often  not 
at  all  contracted,  and  only  perhaps  somewhat  impaired  at  the  very  pen- 
pheiy,  whilst  the  central  vision  may  be  greatly  deteriorated.  We  often 
find,  however,  that  there  are  gaps  in  the  field,  certain  portions  being  more 
or  less  impaired,  and  that  these  correspond  to  the  portions  of  the  retina 
in  which  the  inflammatory  changes  are  most  marked  and  extensive.  I 
must  here  call  special  attention  to  the  fact,  that  the  impairment  of 
vision  does  not  necessarily  correspond  with  the  striking  changes  in  the 
retina  presented  by  the  ophthalmoscopic  appearances.  For  the  most 
marked  and  conspicuous  symptoms,  the  white  patches  and  the  glisten- 
ing white  mound,  are  chiefly  due  to  &tty  and  hypertrophic  changes  in 
the  connective  tissue  and  cell  elements  of  the  retina,  and  are  oapaUe 
of  absorption.     And  hence  these  pathological  changes  are  not  of  such 

•  Wunburger,  *<  MedieiiiiAche  Zeitschrift,"  i,  1, 1890  s  vidd  alio  trukaUtion  of 
ihif  paper  .by  th«  author,  "  R.  L.  O.  H.  Beporto,'*  iii,  6L 
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importanoe  with  regard  to  the  state  of  yisioii  as  those  which  implicate 
the  nerve  elements.  But  these  alterations  in  the  nerve  elements 
affiard  fiur  less  striking  ophthalmoscopic  appearances  than  those  dne  to 
Ikttj  degeneration.  The  impairment  of  sight  in  nephritic  retinitis  is 
generally  alonrly  progressive,  and  this  will  gnard  ns  against  confounding 
it  wilJi  the  sadden  attacks  of  amaurosis  which  are  met  with  in  cases  of 
Biigfat's  disease,  and  which  do  not  depend  upon  inflammation  of  the 
retina,  bat  apon  nrsemia.  In  the  latter  case,  the  attacks  occur  with 
startling  snddenness,  so  that  the  patient  may  become  perfectly  blind 
within  a  few  minutes  or  hours,  the  recovery  being  as  rapid.  Moreover, 
there  are  always  present  marked  general  symptoms  of  ureemic  poisoning, 
such  as  intense  headache,  vertigo,  loss  of  consciousness,  sickness, 
epileptoid  convulaionB,  etc.  The  ophthalmoscopic  symptoms  in  these 
casea  of  unomic  amblyopia  are,  moreover,  quite  negative.  But  we  may 
not  on&eqnently  have  a  mixture  and  succession  of  symptoms  of  ambly- 
opia dependent  upon  the  retinitis  and  upon  urasmia.  Thus  nephritio 
rednitia  has  perhaps  existed,  to  a  more  or  less  advanced  degree,  for 
some  time,  giving  rise  to  a  certain  amount  of  amblyopia,  and  suddenly 
the  latter  is  greatly  increased  by  an  attack  of  uraBmia.  Mooren*  has 
notioed  the  very  rapid  development  of  a  high  degree  of  hypermetropia 
in  cases  of  uraemic  amblyopia. 

It  was  at  one  time  supposed  by  some  observers  (especially  Ladouzy) 
that  the  amblyopia  is  sometimes  premonitory  of  and  precedes  the 
disease  of  the  kidney.  But  this  is  not  so,  the  affection  of  the  retina 
oocara  only  when  the  nephritis  (either  acute  or  chronic)  is  already 
fully  developed,  and  also  in  its  later  stages,  more  especially  together 
with  the  amall,  contracted  kidney.  It  is,  however,  also  observed  in 
the  large  flabby  kidney. 

Sometimee  indeed,  the  amblyopia  is  the  only  marked  symptom, 
the  auction  of  the  kidney  being  unknown  and  unsuspected  by  the 
patient  and  his  medical  adviser.  In  some  of  these  cases  there  are, 
however,  symptoms  of  derangement  of  the  digestive  functions,  nausea, 
sickness,  etc.  We  are  consulted  as  to  the  condition  of  the  sight,  the 
ophthahnosoope  reveals  the  symptoms  of  retinitis  albuminurica,  the 
urine  is  tested  for  albumen,  and  then  it  is  discovered  that  the  patient  is 
suffering  from  Bright's  disease.  The  affection  of  the  retina  attacks 
bo&  eyes,  either  simultaneously  or  at  a  short  interval. 

Hypertrophy  and  dilatation  of  the  left  ventricle  are  almost  oon- 
staai^  met  with;  indeed,  in  32  cases  Yon  Graefe  found  them  present 
in  alL  The  frequent  occurrence  of  extensive  retinal  luemorrhages  is 
probably  also  due  to  the  disturbance  in  the  circulation  caused  by  the 
hypertrophy,  although  it  must  also  be  remembered  that  the  coats  of 
the  blood-vessels  are  often  diseased.  That  nephritic  retinitis  may, 
•  Mooren,  "  OphthalmiatriBche  BeobAchtungen,"  1867,  p.  287. 
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The  retdn&l  veins  are  somewhat  dilated,  dark,  and  tortuous,  bat  not 
markedly  so,  and  the  yenons  congestion  diminishes  as  the  disease  pro- 
gresses. Sometimes,  the  yenons  hypereamia  is  only  partial.  The 
retinal  arteries  are  attenuated  and  diminished  in  size.  The  optic  disc 
is  slightly  swollen,  and  its  ontUne  hazy  and  Hi-defined.  The  disc  as 
well  as  the  snrronnding  retina  are  veiled  by  a  faint  blnish-grey  film, 
which  is  dne  to  a  serous  transudation  of  the  optic  nerve  and  retina. 
This  film  is  often  extremely  delicate  and  faint,  assuming  perhaps  only 
the  appearance  of  an  exaggeration  of  the  physiological,  grey  reflex  which 
the  retina  of  normal,  darkly  pigmented  eyes  presents.  This  uniform 
bluish-grey  opacity  does  not  extend  regularly  in  all  directions  from  the 
optic  nerve,  but  is  often  principally  developed  in  certain  parts  of  the 
retina,  and  more  especially  along  the  course  of  the  vessels,  whence  it 
shades  ofi*  gradually  and  imperceptibly  into  the  healthy  retina.  In  the 
vicinity  of  the  disc,  the  opacity  is  markedly  striated.  Although  minute 
punctiform  opacities  generally  occur  m  the  region  of  the  yellow  spot, 
they  are  not  so  brightly  glistening,  or  arranged  in  the  peculiar  stellate 
manner  as  those  met  with  in  nephritic  retinitis,  but  are  strewn  about 
irregularly.  They  are,  moreover,  distinguished  from  these,  by  the  fact 
that  they  undergo  very  rapid  changes,  perhaps  disappearing  and  re-ap- 
pearing in  the  course  of  a  few  days,  the  sight  at  the  same  time  under- 
going corresponding  fluctuations.  The  spots  in  Bright's  disease  are 
on  the  other  hand  very  persistent,  and  their  remains  may  often  be 
distinctly  traced  even  many  months  after  the  acute  retinitis  has  passed 
away,  and  its  residue  alone  remains,  or  atrophy  of  the  disc  has  set  in. 
We  also  sometimes  meet  with  a  peculiar  tawny,  reddish-brown  tint  in 
the  region  of  the  yellow  spot  ia  syphiUtic  retinitis. 

The  inflammatory  changes  in  syphilitic  retinitis  consist  chiefly  in  a 
serous  iafiltration  of  the  retioa,  and  sclerosis  of  the  connective  tissue 
elements,  more  especially  of  the  vertical  trabecular  fibres  (stiitz  fasem), 
hence  also  the  striated  character  of  the  opacity.  The  other  portions  of 
the  retina  are  generally  exempt  from  inflammatory  and  degenerative 
changes,  but  this  is  not  always  the  case,  and  thus  may  arise  a  nuxed 
form  of  syphilitic  retinitis,  in  which  the  special  and  pathognomonic 
symptoms  are  accompanied,  and  perhaps  somewhat  masked,  by  other 
changes  in  the  parenchyma,  and  great  swelling  of  the  optic  nerve. 
Thus  white  spots  or  patches  may  be  noticed  in  the  retina.  These  may 
occur  in  small  isolated  patches,  or  in  the  form  of  large  striped  opacities 
situated  in  the  innermost  layer  of  the  retina ;  their  pressure  perhaps 
causing  complete  emptiness  of  some  of  the  vessels,  which  are  changed 
into  white  bloodless  bands  (liebreich).  These,  however,  are  never  so 
brilliantly  white  as  the  spots  met  with  in  nephritic  retinitis. 

As  a  rule,  retinal  hssmorrhages  are  not  usually  met  with  in  syphilitic 
retinitis,  or  only  to  a  very  moderate  extent.     Sometimes,  however. 
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I  have  found  most  benefit  fix)in  the  use  of  tonics,  more  especially  the  tinc- 
tnre  of  the  ninriate  of  iron,  or  from  the  citrate  of  quinine  and  steel.  The 
free  action  of  the  skin  should  be  enoonraged  and  maintained.  If  symp- 
toms of  nnemic  poisoning  supervene,  diaphoretics  and  purgatives  should 
be  freely  administered.  The  only  local  application  from  which  I  have 
found  any  benefit  is  the  artificial  leech.  In  those  cases  in  which  it  is 
unadvisable  to  abstract  blood  on  account  of  the  ansBmic  condition  of  the 
patient^  I  I4>ply  the  dry  cup  to  the  temple,  and  have  often  seen  this 
followed  by  marked  improvement  in  the  vision.  It  is  to  be  repeated  at 
intervals  of  five  or  six  days. 

The  patient  should,  of  course,  be  warned  not  to  expose  himself  to 
the  effects  of  very  glaring  light,  nor  should  he  be  permitted  to  use  his 
eyes  for  reading  or  working. 

4— RETINITIS  LEUC^MICA. 

liebreich  has  several  times  noticed  a  peculiar  affection  of  the  retina 
in  connection  with  leucocythemia.  It  is  chiefly  characterised  by  the 
great  palor  of  the  retinal  vessels,  more  especially  the  veins,  which  are 
of  a  fiftint  rose  colour,  even  although  they  may  be  dilated  and  tortuous. 
The  optic  disc  is  likewise  very  pale,  there  is  a  striated  opacity  in  its 
vicinity,  and  small  irregular  patches  in  the  region  of  the  yellow  spot. 
Finally,  at  the  periphery  of  the  frmdus  are  noticed  a  number  of 
brilliant  white  circular  spots,  which  greatly  resemble  those  met  with  in 
Bright's  disease.  In  one  case  of  retinitis  leucffimica,  which  was  examined 
by  Liebreich  with  the  ophthalmoscope,  Recklingshausen  subsequently 
found,  on  microscopical  examination,  that  these  white  spots  were  due  to 
the  same  form  of  sclerosis  of  the  optic  nerve  fibres  as  that  described  by 
H.  Huller  in  Bright's  disease. 

An  admirable  illustration  of  retinitis  leucasmica  is  given  in  Liebreich's 
Atlas  der  Ophthalmoscopie,  Plate  x,  fig.  3. 

5.— RETINITIS  SYPHILITICA. 

A  pecoliar  form  of  retinitis  is  sometimes  met  with  in  persons  suffer- 
ing from  constitutional  syphilis,  and  as  it  affords  certain  characteristic 
symptoms  it  is  occasionally  possible  to  diagnose  the  nature  of  the 
malady  from  the  ophthalmoscopic  appearances  alone.  It  must  be 
admitted,  however,  that  the  latter  may  in  some  cases  be  so  slightly 
marked,  that  our  diagnosis  as  to  the  syphilitic  nature  of  the  disease 
most  chiefly  depend  upon  the  general  history  of  the  case,  and  upon  the 
presence  of  other  symptoms  of  constitutional  syphilis. 

At  the  outset,  there  is  simply  hypersemia  of  the  optic  disc  and  retina. 
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the  yellow  spot,  to  which,  aa  well  as  the  freqaent  presence  of  photopsies, 
particular  attention  has  been  called  by  Mooren. 

The  prognosis  of  the  disease  is  favourable,  more  especially  if  the 
patient  is  seen  at  a  very  early  period  of  the  attack.  Although  the 
sight  may  be  considerably  impaired,  the  inflammatory  changes  in  the 
retina  do  not,  as  a  role,  affect  the  nervous  elements,  but  chiefly  consist 
in  a  serous  infiltration  of  the  retina,  and  hypertrophy  and  sclerosis  of 
the  connective  tissue.  But  if  the  latter  is  greatly  hypertrophied,  it 
will  press  upon  the  nerve  elements,  and  may  thus  even  lead  to  their 
atrophy.  There  is  much  tendency  to  relapses,  either  after  the  attack 
has  completely,  or  nearly  completely  subsided,  or  as  the  disease  is  pro- 
gressing towards  recoveiy.  By  the  recurrence  of  such  relapses,  the 
ultimate  l^ctional  condition  of  the  retina  may,  of  course,  be  greatly 
endangered. 

In  treating  syphilitic  retinitis  we  must  place  our  chief  reliance 
upon  mercury,  for  the  greatest  benefit  is  generally  experienced  from 
bringing  the  patient  rapidly  under  its  influence.  This  may  be  done 
either  by  its  administration  internally,  or  by  the  inunction  of  the 
mercurial  ointment.  I  myself  prefer  the  latter  method,  and  generally 
prescribe  from  5ss.  to  5j*  of  the  ointment  to  be  rubbed  into  the  inside 
of  the  arms  and  thighs  three  times  daily,  and  this  mostly  causes  saliva- 
tion in  the  coarse  of  a  few  days.  If  the  patient  has  been  recently 
salivated,  a  combination  of  iodide  of  potassium  and  bichloride  of 
mercury  should  be  given. 

As  the  hypersdmia  and  congestion  of  the  retina  are  generally  not 
marked,  the  application  of  the  artificial  leech  is  not  always  indicated. 

Under  the  name  of  "  ceniraZ  reeurrent  reUnitis,**  Von  Graefe*  has 
described  a  very  rare  and  interesting  form  of  syphilitic  retinitis,  which 
is  especially  characterised  by  its  being  confined  to  the  region  of  the 
yellow  spot,  and  by  its  marked  tendency  to  recur  very  frequently.  He 
has  known  it  recur.  10,  20,  30,  and  in  one  case  more  than  80  times. 
The  attack  is  generally  very  sudden,  and  disappears  again  in  the  course 
of  a  few  days,  but  a  relapse  occurs  in  from  a  fortnight  to  three  months. 
At  first,  there  is  generally  no  impairment  of  sight  dunng  the  intervals 
between  the  attacks,  but  afterwards,  when  the  latter  become  more  pro- 
longed, some  amblyopia  remains.  When  the  attack  is  about  to  occory 
the  patient  notices  a  dark,  irregular  spot  in  the  centre  of  the  field  of 
vision,  or  certain  portions  of  the  latter  are  obscured.  The  sight  is 
always  greatly  impaired,  so  that  the  largest  letters  can  hardly  be 
deciphered.  If  both  eyes  are  affected  simultaneously,  the  patient  is 
almost  perfectly  blind,  and  quite  unable  to  guide  himself.  During 
the  attack  there  is  generally  some  photophobia,  and  perhaps  some  slight 
ciliary  injection,  more  especially  in  the  morning  on  awaking.     Ophthal- 

•  "  ArehiT.  f.  Ophthalmologie,"  xii,  2,  211. 
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oocor  in  which  xnunerona  and  extensive  eztraYasationa  of  blood 
are  notioed,  which  may  be  situated  in  di£ferent  layers  of  the  letma,  and 

it  and  the  choroid.  Syphilitic  reiudtis  is  not  nnfreqaently 
with  inflaaunation  of  the  choroid,  and  occasionally  with  irido- 
choraiditis,  or  iritis.  If  the  symptoms  of  the  inflammation  .of  these 
tonics  are  very  prononnced,  the  affection  of  the  retina  may  be  oyerlooked, 
more  especially  if  the  yitreons  hnmonr,  as  is  often  the  case,  is  diffiisely 
doaded  and  traversed  by  dark  flakes,  and  the  details  of  the  ftindns  are 
thus  rendered  indistinct.  Care  mnst  be  taken  not  to  mistake  snch  an 
indistinctness  of  the  optic  disc  and  retina  for  that  dependent  npon 
retinitis,  or  to  diagnose  the  presence  of  the  latter  simply  from  the  great 
nnpairment  of  vision.  A  practised  and  careful  ophthatmoscopist  wonld 
not^  however,  fall  into  such  errors  of  diagnosis. 

Together  with  the  symptoms  of  syphilitic  retinitis,  we  often  notice 
certain  more  or  less  extensive  changes  in  the  choroid.  These  may  occor 
either  in  the  vicinity  of  the  retinal  opacity,  at  some  distance  from  it^ 
or  be  chiefly  confined  to  the  periphery  of  the  fnndos.  These  changes 
consist  principally  in  a  thinning  and  discoloration  of  the  epithelial  layer, 
the  pigment  cells  of  which  are  collected  together  into  small  masses, 
giving  rise  to  more  or  less  considerable  groups  of  small  grey  dots 
intermixed  with  little  black  spots,  which  are  aggregations  of  pigment 
cellB.  The  latter  may,  perhaps,  subsequently  invade  the  retina 
(Liehreich).  In  other  cases  the  inflammatory  changes  affect  the  deeper 
portions  of  the  choroid,  and  we  then  notice  large  grey  patches  in 
which  the  pigment  cells  of  the  epithelial  layer  and  stroma  of  the 
choroid  are  absent,  so  that  the  choroidal  vessels  can  be  distinctly 
seen ;  snch  patches  being  generally  fringed  by  a  dark  black  sone  of 
pigment. 

Syphilitic  retinitis  generally  occurs  together  with,  or  shortly  after 
the  appearance  of  secondary  symptoms,  and  is  sometimes,  as  has  already 
been  stated,  accompanied  by  inflammation  of  other  tunics  of  the 
eye,  snch  as  choroiditis  or  irido-choroiditis.  It  may  also  be  due  to 
hereditary  syphilis  (Hutchinson). 

The  course  of  the  disease  is  generally  slow,  lasting  many  weeks  or 
even  months,  and  relapses  are  very  apt  to  occur. 

The  sight  often  diminishes  rapidly,  so  that  in  the  course  of  a  few 
days  the  patient  may  be  only  able  to  decipher  No.  16  or  20  of  Jager, 
and  may  become  greatly  impaired,  more  especially  if  the  region  of  the 
yellow  spot  is  much  affected.  We  find  also,  that  the  condition  of  the 
sight  finctnates  considerably  with  the  presence  or  absence  of  the  little 
punctilbrm  opacities  in  the  macula  lutea.  Another  interesting  phe- 
nomenon is  the  frequency  of  micropsia  in  syphilitic  retinitis.  The  field 
of  vision  is  often  either  not  at  all,  or  only  slightly  impaired,  but  it  fi^ 
qnently  shows  peculiar  circumscribed  ssonular  defects  in  the  vicinity  of 
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the  yellow  spot,  to  which,  aa  well  as  the  frequent  presence  of  photopaieSy 
partaonlar  attention  has  been  called  bjMooren. 

The  prognosis  of  the  disease  is  &Yonrable,  more  espedalty  if  tlie 
patient  is  seen  at  a  yerj  earl j  period  of  the  attack.     Although  the 
sight  may  be  considerably  impaired,  the  inflammatory  changes  in  the 
retina  do  not,  as  a  role,  affect  the  nervoos  elements,  bat  chiefly  consist 
in  a  serons  infiltration  of  the  retina,  and  hypertrophy  and  sclerosis  of 
the  connective  tissue.     Bat  if  the  latter  is  greatly  hypertrophied,  it 
will  press  upon  the  nerve  elements,  and  may  thus  even  lead  to  their 
atrophy.     There  is  much  tendency  to  relapses,  either  after  the  attack 
has  completely,  or  nearly  completely  subsided,  or  as  the  disease  is  pro- 
gressing towards  recovery.     By  the  recorrence  of  such  relapses,  the 
ultimate  functional  condition  of  the  retina  may,  of  course,  be  great! y 
endangered. 

In  treating  syphilitic  retinitis  we  must  place  our  chief  relianoe 
upon  mercury,  for  the  greatest  benefit  is  generally  experienced  from 
bringing  the  patient  rapidly  under  its  influence.  This  may  be  done 
either  by  its  administration  internally,  or  by  the  inunction  of  the 
mercurial  ointment.  I  myself  prefer  the  latter  method,  and  generally 
prescribe  from  5ss*  to  5j*  of  the  ointment  to  be  rubbed  into  the  inside 
of  the  arms  and  thighs  three  times  daily,  and  this  mostly  caases  saHv&- 
tion  in  the  course  of  a  few  days.  If  the  patient  has  he&a.  recently 
salivated,  a  combination  of  iodide  of  potassium  and  bichloride  of 
mercury  should  be  given. 

As  the  hypersomia  and  congestion  of  the  retina  are  generally  not 
marked,  the  application  of  the  artificial  leech  is  not  always  indicated. 

Under  the  name  of  "  central  reowrreni  retiniiis"  Yon  Graefe*  has 
described  a  very  rare  and  interesting  form  of  syphilitic  retinitis,  which 
is  especially  characterised  by  its  being  confined  to  the  region  of  the 
yellow  spot,  and  by  its  marked  tendency  to  recur  veiy  frequently.     He 
has  known  it  recur.  10,  20,  30,  and  in  one  case  more  than  80  times. 
The  attack  is  generaUy  veiy  sudden,  and  disappears  again  in  the  course 
of  a  few  days,  but  a  relapse  occurs  in  from  a  fortnight  to  Ihree  months. 
At  first,  there  is  generally  no  impairment  of  sight  during  the  intervals 
between  the  attacks,  but  afterwards,  when  the  latter  become  more  pro- 
longed, some  amblyopia  remains.     When  the  attack  is  about  to  occur, 
the  patient  notices  a  dark,  irregular  spot  in  the  centre  of  the  field  of 
vision,  or  certain  portions  of  the  latter  are  obscured.     The  sight  is 
always  greatly  impaired,  so  that  the  largest  letters  can  hardly  be 
deciphered.     If  both  eyes  are  affected  simultaneously,  the  patient  is 
almost  perfectly  blind,  and  quite  unable  to  guide  himself.      During 
the  attack  there  is  generally  some  photophobia,  and  perhaps  some  slight 
ciliary  injection,  more  especially  in  the  morning  on  awaking.     Ophthal- 

•  **  ArohiT.  f.  Ophtbahnologie/'  zii,  2,  211. 
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mosoopically,  the  affectioD  may  be  distingnished  firom  the  oonimon 
fljpkQitic  retizdtiB,  bj  the  fsLct  that  the  delicate  blmBh-green  film  of 
opacity  is  confined  to  the  region  of  the  yellow  spot,  cxdminating  aroond 
the  fovea  centralis,  and  gradoally  and  uniformly  shading  off  towards 
the  periphery  of  this  region.  The  vicinity  of  the  optic  disc  is  qnite 
free  from  opacity.  Sometimes,  small,  dehcate,  white  dots  are  noticed 
in  tiie  opacity,  which  are,  perhaps,  arranged  in  little  gronps,  but  they 
do  not  present  the  brilliantly  white,  lustrous  appearance  of  fat  granules. 
The  effusion  in  the  yellow  spot  becomes  developed  during  the  attack, 
bat  is  preceded  by  the  functional  disturbances,  and  these  again  disappear 
sooner  than  the  effiision.  In  the  more  recent  cases  the  latter  disappears 
oompletel  J  during  the  intervals  of  the  attacks,  but  at  a  later  stage  a 
fiiint,  g^y  opacity  remains  behind  in  the  close  proximity  of  the  fovea 
centralis.  In  one  case,  in  which  a  great  number  of  relapses  were  closely 
watcHed  during  six  years,  the  opacity  contained  irregular  masses  of 
daA  blue  pigment. 

This  affection  is  imdoubtedly  due  to  syphilis,  but  does  not  show 
itself  until  a  very  long  period  (sometimes  many  years)  after  the  second- 
ary constitutional  symptoms. 

Von  Grae'fe  has  only  found  the  long-continued  or  repeated  use  of 
inunction  of  mercury  beneficial.  The  intervals  between  the  attacks 
become  longer,  and  the  latter  less  severe,  until  they  graduaUy  become 
extinguished.  Whether  or  not  the  sight  will  be  completely  restored, 
will  depend  upon  the  fact  whether  permanent  changes  have  taken  place 
in  the  retina.     Marked  micropsia  was  noticed  in  several  cases. 


6.— RETINITIS  APOPLECTICA  (Plate  VI.,  Fig.  7). 

In  this  affection  we  find,  that  together  with  more  or  less  hypenemia 
and  oedema  of  the  optic  nerve  and  retina,  there  is  an  extreme  tendency 
to  extravasation  of  blood  into  the  retina.  The  condition  of  the  optic 
nerve  varies  considerably,  in  some  cases,  there  is  only  a  moderate  degree 
of  hypersBmia  and  serous  infiltration,  rendering  the  disc  somewhat 
indistinct,  and  its  outline  irregular ;  in  others,  the  disc  is  of  a  deep  red 
tint,  and  its  margin  so  ill-defined,  that  it  can  only  be  distinguished  from 
the  surrounding  retina  by  the  emergence  of  the  retinal  vessels.  The 
veins  are  dark,  much  dilated,  and  very  tortuous,  and  along  their 
conrse,  more  especially  at  their  points  of  division,  are  seen  numerous 
extravasations  of  blood.  The  arteries  may  retain  their  normal  appear- 
ance, but  generally  become  attenuated,  and  sometimes  changed  into 
white,  bloodless  bands.  The  extravasations  of  blood  vary  much  in 
niunber,  extent,  and  situation.  They  occur  very  frequently  in  the 
iimer  layer  of  the  retina,  and  are  then  characterised  by  their  peculiarly 
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irregular  and  striated  appearance,  and  also  hy  the  fiict  that  iliej  cover  the 
blood-yessels  more  or  less  completely,  or  that  the  continuity  of  the  latter 
is  interrupted,  the  gap  being  occupied  by  the  hemorrhage.  The  blood 
frequently  makes  its  way  from  the  optic  nerve  layer  through  the 
retina,  the  elements  of  which  it  pushes  aside,  to  the  outer  layers,  or 
even  to  the  choroid,  so  that  the  luemorrhages  may  be  situated  in  the 
more  external  portions  of  the  retina,  or  between  this  and  the  choroid. 
In  such  cases  the  efiusions  will  be  more  sharply  defined,  uniform, 
and  circular,  and  be  distinctly  situated  beneath  the  retinal  vessels. 
Efiusions  of  blood  into  the  retina  always  show  more  tendency  to  extend 
outwards  towards  the  choroid,  than  inwards  towards  the  vitreous 
humour,  where  the  internal  membrana  limitans  offers  a  stronger  bar- 
rier to  them.  They  may,  however,  break  into  the  vitreous,  and  pro- 
duce dense  opacities.  Sometimes,  however,  they  extend  along  the 
inner  sxa&uce  of  the  retina,  and  then  give  rise  to  large,  uniform,  smooth- 
looking  red  patches,  which  completely  cover  and  hide  the  vessels. 
The  h»morrhagic  effusions  occur  in  different  portions  of  the  retina, 
and  may  be  chiefly  confined  to  the  vicinity  of  the  optic  disc  or  yellow 
spot,  or  to  the  periphery  of  the  ftmdus.  Extravasations  may  also  occur 
on  the  disc. 

There  Bxe  generally  no  exudative  or  degenerative  changes  of  the 
retina,  such  as  are  met  with  in  other  forma  of  retinitis,  there  being 
only  a  serous  infiltration,  often  very  slight,  in  and  around  the  optic 
nerve. 

The  ejQ^ions  of  blood  retain  their  colour  for  a  very  long  time,  more 
especially  in  old  people,  and  then  breaking  up,  they  either  slowly 
undergo  absorption,  or  become  changed  into  a  dark  crumbling  mass 
(Liebreich).  In  the  former  case  they  gradually  assume  a  lighter, 
greyish  tint,  which,  commencing  at  the  edge  of  the  extravasation,  slowly 
extends  to  the  whole,  the  blood  being  gradually  absorbed.  Sometimes 
these  extravasations  undergo  fkttj  or  pigmentary  degeneration.  The 
latter  occurs  sooner  in  blood  effused  into  the  vitreous,  than  when  it  is 
situated  in  the  retina  (Liebreich).  The  disease  shows  a  greskt  tendency 
to  relapses,  and  in  this  is  to  be  found  one  of  its  chief  dangers,  for  if  they 
occur  firequently,  or  to  a  considerable  extent,  the  function  of  the  retina 
may  be  greatly  impaired,  and  even  atrophy  of  the  optic  nerve  and 
retina  ensue.  The  prognosis  should  therefore  always  be  guarded, 
especially  if  the  extravasations  are  numerous,  and  situated  in  the 
yellow  spot.  The  sight  is  in  some  cases  not  very  markedly  affected, 
or  not  in  a  degree  corresponding  to  the  striking  ophthalmoscopic 
appearances  presented  by  the  numerous  and  extensive  hsamorrhages. 
This  depends  entirely  upon  which  part  of  the  retina  is  the  seat  of  the 
efiusions.  If  the  latter  have  occurred  at  the  periphery,  the  sight  may 
be  quite  unaffected ;  if  in  the  yellow  spot,  it  will  be  greatly  impaired. 
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Sometiines  the  attack  is  extremely  sudden,  a  patient  finding  that  in 
the  coarse  of  a  few  moments,  or  on  awaking  in  the  morning  he  has 
become  neariy  ahsolniely  blind.  The  patients  at  the  same  time  often 
experience  a  feeling  of  dizziness  and  faintness.  The  field  of  vision  is 
not  nnfreqnently  somewhat  contracted,  and  shows  more  or  less  exten- 
sive intermptions  or  gaps,  or  there  may  appear  in  it  grey  shadows  or 
black  spots,  which  are  in  all  probability  dne,  as  was  pointed  out  by 
Heymann,  to  entoptic  shadows  thrown  by  the  blood  extravasations 
npon  the  sensitive  elements  of  the  retina. 

Retinitis  apoplectica  occurs  frequently  together  with  disturbances 
of  the  general   circolation,  which  may  be  due  to   affections  of  the 
litems,  tiver,  or  the  heart ;  thus  it  is  not  nnfi:ieqaently  seen  together 
with  sappresaion  of  the  menses,  hypertrophy  and  dilatation  of  the 
hit  ventricle,  and  affections  of  the  aortic  valves.     Also,  if  any  impedi- 
ment exists  to  the  venous  reflux  from  the  eye,  either  from  tumours 
etc.,  preBsing  upon  the  optic  nerve  within  the  orbit^  or  situated  within 
the  cranium.  In  such  cases,  however,  the  blood  extravasations  are  gene- 
rally soon  followed  by  oedema  and  inflammation  of  the  optic  nerve. 
Another  frequent  cause  is  fatty  or  atheromatous  degeneration  of  the 
coats  of  the  Uood- vessels,  and  it  is  consequently  often  met  with  in  Qld 
persons,  and  in  such  cases  it  may  be  of  prognostic  importance,  as  it 
leads  OS  to  suspect  that  the  vessels  of  the  brain  may  also  be  degene- 
rated, and  that  imminent  danger  may  consequently  be  apprehended. 
The  treatment  must  consist  chiefly  in  attempting  to  remove  the  cause, 
and  preventing  if  possible  a  recurrence  of  the  disease.     Diuretics  and 
saline  aperients,  more  especially  mineral  waters  are  often  of  much 
benefit.     Locally  the  artificial  leech  should  be  employed. 

7.— RETINITIS  PIGMENTOSA  (Plate  HI.,  Fig.  6). 

This  disease  is  principally  characterised,  as  its  name  suggests,  by 
the  presence  of  pigment  in  the  retina,  which  gives  rise  to  a  most 
peculiar  and  unmistakeable  appearance,  more  especially  when  the  pig- 
ment is  deposited  in  considerable  quantity.  In  the  latter  case,  we 
notice  that  the  greater  portion  of  the  retina  is  covered  by  large  black 
masBes,  which  are  arranged  chiefly  along  the  course  of,  and  in  close 
proximity  to  the  retinal  vessels. 

On  close  examination,  we  find  that  these  black  masses  of  pigment 
consist  of  circular  or  irregular  shaped  spots ;  of  larger  black  spots  with 
long  narrow  prolongations,  and  which  are  hence  often  likened  to  bone 
corpuscles ;  and  of  narrow  black  lines  running  along  the  side  of  a  vessel 
or  completely  covering  it.  On  account  of  the  deposits  of  pigment  along 
the  coats  of  the  vessels,  the  latter  often  appear,  for  a  certain  portion  of 
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their  course^  chaDged  into  fine  black  lines.  At  the  division  of  the  Tessels 
the  pigment  deposits  assume  a  pecoUarl j  characteristic  stellate  i^pear- 
anoe.  The  pigment  is  sometimes  deposited  along  the  course  of  vessels 
which  are  still  pervions  and  cany  blood*  For  an  illnstration  of  the 
ophthalmoscopic  appearances  of  retinitis  pigmentosa^  vide  Plate  III, 
fig.  6. 

These  deposits  of  pigment  always  exist  in  the  greatest  nnmber  at 
the  periphery  of  the  fnndns,  where  they  first  make  their  appearance, 
and  whence  they  gradually  extend  towards  the  posterior  pole  of  the  eye, 
so  that  they  form  a  more  or  less  broad  girdle,  which  encircles  the  cen- 
tral portion  of  the  retina ;  bnt  at  a  later  period  the  region  of  the  yellow 
spot  also  becomes  invaded  by  the  disease.     The  pigment  appears  to  be 
as  a  mle  first  developed  at  the   inner    (nasal)   side  of  the   retina; 
indeed  it  always  remains  more  extensive  on  this  than  on  the  temporal 
side.     The  retinal  vessels  imdergo  in  this  disease  certain  constant  and 
marked  changes,  which  evidently  greatly  infinenoe  the  condition  of 
hemeralopia  and  contraction  of  the  field  of  vision.     These  changes  con- 
sist in  a  thickening  of  the  coats  of  the  retinal  vessels,  and  a  consequent 
diminution  in  their  calibre ;  they,  however,  retain  their  transparency, 
and  simply  appear  diminished  in  size,  and  this  condition  is  consequently 
frequently  described  as  being  due  to  atrophy  of  the  optic  nerve.    The 
smaller  branches  are  often  completely  obliterated.     Schweigger*  has 
more  especially  pointed  out  this  fact,  and  considers  that  the  peculiar 
torpor  of  the  retina,  which  is  noticed  when  the  illumination  is  moderate, 
is  due  to  the  fact  that  on  account  of  the  diminution  in  the  calibre  of  the 
arteries  an  insufficient  amount  of  blood  is  supplied  to  the  retina.     At  a 
later  stage  of  the  disease,  atrophy  of  the  optic  nerve  and  of  ihe  retina 
almost  always  occur.     Changes  in  the  choroid  are  also  not  tmfrequently 
met  with.     These  may  be  chiefly  confined  to  a  thinning  and  atrophy  of 
the  epithelium  at  certain  points,  so  that  the  choroidal  vessels  become 
apparent,  and  are  seen  traversing  these  lighter  patches,  which  are  often 
fringed  by  a  dark  zone  of  pigment ;  or  the  stroma  of  the  choroid  may 
become  afiectcd,  and  if  it  be  much  thinned,  the  white  sclerotic  may  be 
seen  glistening  through  it.     In  such  cases  the  fundus  affords  a  very 
marked  and  striking  appearance,  being  marbled  with  more  or   less 
extensive,  reddish  grey,  or  greyish  white  glistening  patches,  in  the 
expanse  and  at  the  edge  of  which  are  agglomerations  of  pigment.     It  is 
now  no  longer  a  case  of  simple  retinitis  pigmentosa,  but  of  choroido- 
retinitis. 

At  a  later  stage  of  retinitis  pigmentosa,  we  often  find  that  an  opacity 
makes  its  appearance  at  the  posterior  pole  of  the  lens,  whichremains  either 
stationary  or  is  but  very  slowly  progressive.  The  retinitis  ahnost  always 
affects  both  eyes.     In  rare  instances  the  vitreous  humour  also  becomes 

*  Vorlesungen  fiber  den  AugenspiegeL 
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aflfected,  and  small  g^y,  circmnficribed  flakes  ore  seen  floating  about  in 
it  Extemallj  the  eyes  present  nothing  abnormal,  excepting  that  the 
pupil  is  generally  small,  and  the  anterior  chamber  somewhat  shallow. 

Great  diversity  of  opinion  still  prevails  as  to  the  formation  of  the 
pigment,  and  whether  it  is  primarily  developed  in  the  retina,  or  whether 
it  makes  its  way  into  the  latter  from  the  choroid.    Until  several  eyes,  in 
which  the  typical  form  of  retinitis  pigmentosa  has-been  diagnosed 
during  life  with  the  ophthalmoscope,  have  been  submitted  to  careful 
microscopical  examination,  this  cannot  be  decisively  settled.  At  present 
it  appears   certain  that  the  disease  may  arise  in  both  ways.     Thus 
Bondere  found  that  the  pigment  may  be  developed  in  the  retina  itself, 
probably  in  consequence  of  a  chronic  inflammation  of  this  membrane. 
That  such  may  actually  be  the  case,  without  any  participation  of  the 
choroid,  is  also  proved  by  a  case  of  Schweigger's,*  in  which  he  found, 
on  microscopical  examination,  that  the  deposit  of  pigment  on  the  retinal 
vessels  may  occur  quite  independently  of  any  changes  of  the  choroid, 
for  in  this  case  the  choroidal  epithelium  was  perfectly  normal,  even  in 
spots  where  the  retina  was  pigmented.     The  pigmentation  was  con- 
fined to  the  retinal  vessels,  the  coats  of  which  were  thickened  and 
the  smaller  branches  obliterated,  these  changes  extending  beyond  the 
pigmentation.     In  those  cases,  in  which  irregular  roundish  masses  of 
pigment  are  strewn  about  the  retina,  Schweigger  thinks  that  the  disease 
IB  always  dxie  to  choroiditis,  and  that  the  deposits  of  pigment  partly 
become  developed  in  the  firm  exudations  which   have  forced  their 
way  into  ^e  retina  firom  the  choroid,  or  are  due  to  the  fact  that  the  pro- 
liferating pigmentary  epithelial  cells  of  the  choroid  are  floated  into,  or 
grow  into  the  retina.     Junge  thinks  that  a  deposit  of  pigment  along 
the  retinal  vessels  can  only  take  place  in  the  retina  when  the  external 
layers  are  more  or  less  destroyed,  so  that  the  pigment  can  make  its  way 
from  the  choroid  into  the  retina. 

There  is,  moreover,  another  way  in  which  an  infiltration  of  pigment 
from  the  choroid  into  the  retina  may  occur,  for  an  accurate  knowledge 
of  which  we  are  chiefly  indebted  to  the  valuable  researches  of  H.  Miiller 
snd  Pope.t  It  appears  that  a  proliferation  of  the  granular  cells  of  the 
retina  similar  to  that  in  nephritic  retinitis  may  take  place  independently, 
aooompanied  by  hypertrophy  of  the  radiating  connective  tissue  fibres 
in  the  external  granular  layers,  which  become  bent  in  an  arcade-like 
maimer.  The  baccillar  layer  of  the  retina  becomes  destroyed,  and  the 
kypertrophied  granular  layer  protrudes  above  the  external  layer  of  the 
i^etina ;  between  these  protrusions  there  exist  corresponding  depressions, 
into  which  the  pigment  cells  of  the  epithelial  layer  of  the  choroid  become 
pushed  and  heaped  up  into  little  black  masses,  which  lend  a  peculiar 

*  yorietungen,  p.  113. 

t  ''Wnrzb.  Med.  Zeitschrift,"  iu;  also  "Oph.  Hosp.  BeporU,"  It,  p.  76. 
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marbled  appearance  to  the  return.  It  is  doubtfol,  however,  as  Schweigger 
points  out,  whether  this  morbid  process  yields  the  peculiar  ophthalmoB- 
oopic  appearances  characteristic  of  retinitis  pigmentosa. 

The  most  striking  symptom  of  which  the  patients  complain  is  that 
of  hemeralopia,  or  night  blindness.  Dnring  the  day,  or  in  a  bright 
illumination,  they  may  be  able  to  see  perfectly  well,  bat  as  soon  as  it 
becomes  dark,  or  they  are  taken  into  a  dimly-lighted  room,  their 
sight  becomes  greatly  impaired.  I  need  hardly  point  out  that  this 
peculiar  impairment  of  vision  is  quite  independent  of  the  &ct  whether 
it  be  night  or  day,  and  is  simply  due  to  the  retina  being  in  a  con- 
dition of  torpor,  which  demands  a  veiy  bright  illumination  in  order 
to  enable  it  to  distinguish  objects  which  a  healthy  eye  could  see  with 
ease,  even  by  a  moderate  amoxmt  of  illumination.  This  torpor  of  the 
retina  is  in  all  probability  not  due  to  the  pigmentation  of  the  retina,  but, 
as  Schweigger  insists,  to  the  obliteration  of  the  retinal  vessels  or  the 
diminution  of  their  calibre  through  hypertrophy  of  their  coats,  so  that 
the  retina  obtains  a  diminished  and  insufficient  supply  of  blood.  The 
truth  of  this  opinion  is  proved  by  the  &ct,  that  Schweigger  has  noticed 
the  presence  of  hemeralopia  and  contraction  of  the  field  of  vision  in 
children  before  the  appearance  of  any  pigment  in  the  retina ;  but  in  all 
these  cases  there  was  a  marked  contraction  of  the  retinal  arteries,  whilst 
the  older  brothers  and  sisters  had  retinitis  pigmentosa.  He  also 
observed  this,  in  some  rare  instances,  in  older  persons  (between  the  age 
of  40  and  50),  who  suffered  from  aU  the  symptoms  of  retinitis  pigmen- 
tosa, 6.^.,  hemeralopia  from  torpor  of  the  retina,  great  contraction  of 
the  visual  field,  without  any  trace  of  pigmentation  of  the  retina  or  any 
other  symptom  except  contraction  of  the  arteries  and  paleness  of  the 
disc.  In  similar  cases  Yon  Graefe  has  subsequently  found  a  deposit 
of  pigment  in  the  retina. 

The  field  of  vision  is  often  very  greatly  contracted  in  cases  of 
retinitis  pigmentosa,  so  that  there  may  only  be  a  very  small  portion 
remaining,  the  diameter  of  which  perhaps  only  measures  a  few  inches ; 
whilst  the  sight  in  the  optic  axis  may  yet  be  excellent,  enabling  the 
patient  to  read  the  very  finest  print,  although  all  around  him  is 
shrouded  in  darkness.  On  account  of  the  considerable  contraction  of 
the  field,  these  patients  acquire  a  very  awkward  and  restless  appearance, 
for  their  eyes  are  always  turned  slowly  about  in  various  directions,  so 
as  to  bring  the  optic  axis  to  bear  upon  surrounding  objects,  which  they 
would  otherwise  not  perceive  or  stumble  over.  They  therefore 
experience  great  difficulty  and  danger  in  passing  along  a  crowded 
thoroughfare,  and  still  more  in  crossing  the  street,  as,  although  they 
may  see  well  straight  before  them,  they  cannot  distinguish  anything 
that  lies  in  the  lateral  portions  of  the  field. 

As  long  as  the  region  of  the  yellow  spot  remains  unimpaired  the 
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sight  may  remain  good,  bat  between  the  ages  of  35  and  50  the  disease 
almost  invariablj  leads  to  complete  blindness,  the  retina  and  optic  nerve 
beooming  atrophied.     Retinitis  pigmentosa  almost  invariably  occurs  in 
both  eyea.     Padraglia  mentions  a  case  in  which  it  affected  only  one  eye, 
as  I  have  also  met  with  one  amongst  my  patients  at  Moorfields.     The 
disease  is  very  frequently  congenital  and  also  hereditary.     Althongh  it 
may  be  present  at  birth,  it  always  slowly  and  gradually  increases  in 
extent  with  advancing  years.     Schweigger  has  noticed  that  the  pig- 
mentatioii  of  the  retina  is  not  only  preceded  by  contraction  of  the 
arteries,  bnt  also  by  small  light  colonred  dots  or  &int  stripes  in  the 
i^roid.     The  disease  may  first  show  itself  about  the  age  of  8  or  10, 
or  ereai  later  in  life,  at  30  or  40.      It  frequently  occurs  in  several 
members  of  the  same  family,  and  is  then  often  hereditary.     Such  cases 
are  mentioned  amongst  others  by  Laurence,  Mooren,  and  Hutchinson. 
Laurence*  met  with  it  in  four  members  of  the  same  family  (of  eight)  ; 
in  this  case  it  was  not  hereditary.     Mooren  has  also  seen  it  in  four 
persons  of  the  same  &mily.     laebreich  has  pointed  out  the  important 
hct  that  it  occurs  very  frequently  in  marriages  of  consanguinity,  and 
often  together  with  deaf-mutism.     Other  malformations— Hsuch  as  super- 
nnmerary  fingers  and  toes,  are  also  sometimes  seen  together  with  reti- 
nitis pigmentosa. 

The  prognosis  is,  of  course,  very  unfavourable,  as  these  cases 
always  end  sooner  or  later  in  total  blindness.  With  regard  to  treat- 
ment^ I  can  only  recommend  care  of  the  eyes,  more  especially  against 
bright  glare  and  over  work,  and  attention  to  the  general  health. 
OccaaionaUy  some  temporary  improvement  of  the  central  vision  has 
taken  place  after  the  application  of  the  artificial  leech,  and  the  admi- 
nistration of  bichloride  of  mercury,  iodide  of  potassium,  etc.,  but  it 
has  been  noticed  in  some  of  these  cases,  that  this  improvement  has  been 
followed  by  a  marked  and  rapid  deterioration  of  the  field  of  vision. — 
(Mooren). 


a— DETACHMENT  OP  THE  RETINA  (Plate  V.,  Pig.  10). 

If  the  detachment  of  the  retina  frt)m  the  choroid  is  very  extensive 
and  reaches  far  into  the  vitreous  humour,  the  symptoms  presented  by  it 
are  so  marked  and  characteristic  that  it  may  sometimes  be  recognised 
with  the  naked  eye,  but  certainly  with  the  greatest  ease  by  the  aid  of 
the  ophthalmoscope.  On  examining  in  the  direct  method  an  eye 
affected  with  an  extensive  detachment  of  the  lower  half  of  the  retina, 
we  at  once  notice  that,  when  it  is  moved  in  different  directions,  we  gain 

•  «  Ophthahnic  Beriew,"  vol.  ii,  82. 
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the  usual  bright  red  reflex  from  the  npper  part  of  the  fimdiis,  but  thai 
m  the  lower  half  this  is  not  the  case.  Here,  on  the  other  hand,  the 
reflex  has  a  bluish-grey  or  greenish  tint,  and  on  closer  inspection  we 
observe  a  bluish-grey,  floating,  wavelike  opacity,  which  is  thrown  into 
marked  undulating  folds  with  every  movement  of  the  eye,  and  which 
is  traversed  by  dark,  crooked,  and  distorted  vessels*  On  account  of 
the  bulging  forward  of  the  detached  retina  into  the  vitreous,  these 
details  can  be  readily  seen  with  the  direct  examination  at  some  little 
distance  from  the  eye.  The  detached  retina  also  reflects  the  light  very 
strongly,  which  is  chiefly  due  to  the  difference  between  the  colour  and 
refracting  power  of  the  fluid  situated  between  the  retina  and  choroid  and 
those  of  the  vitreous  humour.  The  minute  details  may  be  examined 
either  in  the  erect  or  reverse  image,  and  the  extent  of  the  detachment, 
as  well  as  the  course  and  displacement  of  the  vessels,  should  be  carefully 
studied.  It  will  be  noticed  that  the  vessels  are  darker  than  on  the 
normal  retina,  and  that  they  are  very  crooked  and  tortuous,  riding,  so  to 
speak,  on  the  folds  of  the  retina,  between  which  they  may  even  be  com- 
pletely hidden  for  a  part  of  their  course.  With  every  movement  of  the 
eye  they,  as  well  as  the  undulating  grey  folds  of  retina,  quiver  and 
tremble.  On  tracing  out  the  limits  of  the  detached  portion,  we  gener- 
ally find  that,  even  beyond  its  marked  commencement,  there  is  a  &int 
greyish  opacity  or  thickened  appearance  of  the  retina,  and  that  the  vessels 
are  somewhat  darker,  and  show  a  slight  tendency  to  be  curved.  This 
opacity  of  the  retina  is  due  to  serous  infiltration.  If  the  detached  fold 
of  retina  is  large  and  prominent,  it  throws  a  distinct  dark  line  of  shadow 
upon  the  neighbouring  fundus. 

Whilst  little  or  no  difficulty  can  be  experienced  in  recognising  a 
considerable  detachment  of  the  retina,  the  same  cannot  always  be  said 
of  the  slighter  degrees,  the  diagnosis  of  which  often  demands  con- 
siderable dexterity  and  experience  on  the  part  of  the  observer.  This  is 
more  especially  the  case  if  the  subretinal  fluid  is  transparent,  and  the 
vitreous  humour  is  somewhat  clouded.  Sometimes,  it  is  only  by  tracing 
out  most  care^Uy  and  with  the  greatest  exactitude,  the  course  of  each 
individual  retinal  vessel  from  the  optic  disc  towards  the  periphery  of  the 
fundus,  that  we  are  enabled  to  detect  a  very  slight  degree  of  detachment. 
In  such  a  case,  we  notice  that  as  the  vessels  reach  the  detached  portion 
(which  is  generally  somewhat  opaque  and  thickened  looking,  or  thrown 
into  a  slight  fold),  they  assume  a  darker  tint,  and  instead  of  preserving 
a  straight  course,  they  become  tortuous  and  bent,  forming  a  more  or  less 
marked  deflection. 

On  close  examination,  we  also  notice  that  the  vessels  lie  on  a  dif- 
ferent level  to  those  which  retain  their  normal  position,  being  closer  to 
the  observer,  who  has  consequently  slightly  to  alter  his  accommodation 
in  order  to  obtain  as  distinct  an  image  of  them.     Indeed  the  apprecia- 
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tion  of  this  difference  in  the  plane  of  the  vesseb,  is  one  of  the  most 
delicate  aids  in  the  diagnosis  of  commencing  detachment  of  the  retina. 
We  can,  moreover,  detect  a  well-marked  parallax ;  for  if  we  make  a 
lateral  movement  with  the  object  lens,  the  portion  of  the  vessel  which 
is  elevated  bj  the  detached  retina,  will  be  seen  to  make  a  greater  move- 
ment than  that  part  which  lies  in  the  normal  retina.  The  detached 
portion  of  retina  also  reflects  the  light  more  strongly,  which  is  espe- 
cially appreciable  in  the  direct  examination. 

On  tracing  the  conrse  of  the  vessels  fnrther,  we  often  find  that  as 
we  approach  the  periphery  of  the  fnndos,  the  detachment  becomes 
more  conspicuons  and  extensive,  the  retina  being,  perhaps,  near  the 
eqn&tor  of  the  eye,  thrown  into  distinct  whitish-grey  folds.  In  the 
portion  of  retina  which  is  still  in  situ  and  in  close  proximity  to  the 
detachment,  we  may  sometimes  notice  small,  reddish- white  exadations, 
and  also,  as  was  especinlly  pointed  ont  by  Yon  Gbuefe,*  small,  red, 
isolated  patches,  which  are  made  np  of  minutely  coiled  blood-vessels. 
Small  partial  detachments  of  the  retina  are  often  difficult  to  recognise, 
as  they  may  simply  appear  in  the  form  of  little,  faint.,  grey  streaks. 
These  details  are  best  appreciated  with  the  binocular  ophthalmoscope. 
The  colour  of  the  detachment  depends  chiefly  upon  that  of  the  fluid 
which  lies  beneath  it;  at  first,  the  detached  portion  of  retina  is  generally 
transparent,  but  at  a  later  period  it  becomes  more  or  less  opaque  and 
clouded.  This  may,  however,  be  the  case  from  the  commencement,  if 
the  detachment  supervenes  upon  inflammation  of  the  retina.  The 
sub-retinal  fluid  also  varies  considerably  in  composition.  When  recent, 
it  is  transparent,  or  of  a  faint  straw  colour,  and  of  a  serous  nature, 
containing  a  good  deal  of  albumen  (Bowman)  ,t  which  coagulates  on 
exposure  to  heat,  or  may  even  do  so  in  the  eye,'  and  then  it  becomes 
adherent  to  the  walls  of  the  detached  retina  in  the  form  of  opaque 
flakes  (liebreich).  It  may  also  contain  blood,  fibrin,  nuclei,  pigment 
and  fat  molecules,  or  cholesterine. 

The  detachment  most  frequently  occupies  the  lower  portion  of  the 
fundus,  and  its  extent  varies  considerably.  It  may  for  some  time 
remain  confined  to  the  periphery  of  the  fundus,  and  then  gradually 
extend  further  and  further,  until  it  reaches  the  optic  nerve,  and  thus 
involves  the  whole  of  the  lower  half  of  the  retina.  It  often,  also, 
mounts  up  somewhat  on  one  or  both  sides  of  the  disc.  When 
the  detachment  occurs  in  the  upper  portion  of  the  retina,  it  soon 
extends  from  thence  downwards,  which  is  due  to  the  gravitation  of  the 
fluid,  and  in  such  a  case  the  greater  portion  of  the  retina  may  become 
detached  all  round  the  optic  disc,  forming  a  funnel-shaped  detachment, 
whose  apex  is  at  the  optic  nerve.     But  we  may  sometimes  also  observe 

•  "  A.  f.  O.,"  i,  1,  867. 

t  Bowman,  *<  Ophthahnip  Jlocpital  Reports/'  vol.  iy,  p.  136.    1864. 
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that  as  the  fluid  gravitates  downwards,  the  upper  portions  of  the  retina 
fall  again  into  apposition  with  the  choroid,  regaining  perhaps  a  con- 
siderable or  even  normal  degree  of  transparency ;  this  being,  moreover, 
accompanied  by  a  great  improvement  of  vision.  This,  I  may  state,  in 
passing,  is  a  most  important  point  with  reg^ard  to  the  indications  of 
treatment. 

Sometimes,  if  the  retina  has  been  tensely  stretched  by  the  fluid 
oeneath  it,  a  rent  may  occur  in  it,  and  we  can  then  observe  with  the 
ophthalmoscope  that  there  exists  a  gap,  within  which  the  vessels  and 
intra- vascular  spaces  of  the  choroid  are  distinctly  apparent  ;*  the  edges 
of  the  torn  retina  being  curled  or  rolled  up  into  little  folds. 

The  first  symptom  which  the  patient  generally  notices  is  that  of  a 
faint  grey  cloud  floating  before  him,  or  of  a  dark  spot,  surrounded  by  a 
lighter  halo.    This  cloud  has  a  wavy,  indistinct  outline,  and  its  position 
in  the  field  of  vision  corresponds  accurately  with  the  situation  of  the 
detached  portion  of  retina.     Thus,  if  the  detachment  be  situated  at  the 
lower  part  of  the  retina,  the  patient  notices  a  little  cloud  or  curtain 
hanging  down  into  the  upper  part  of  the  visual  field,  like  the  edge  of  a 
veil,  or  peak  of  a  cap.     He  also  notices  that  linear  objects,  instead  of 
preserving  a  straight  outline,  appear  to  be  wavy  and  broken.     This 
metamorphopsia  is  probably  due  to  a  change  in  the  normal  position  of 
the  nerve  elements  of  the  retina  in  the  close  vicinity  of  the  detach- 
ment, this  displacement  being,  perhaps,  caused  by  a  slight  dragging 
upon  that  portion  of  the  retina  which  is  no  longer  in  situ,     Knappt 
points  out  that  the  metamorphopsia  due  to  detachment  of  the  retina,  is 
distinguished  by  the  fact,  that  the  objects  are  fringed  with  a  coloured 
ring,  and  undergo  slight  undulating  movements.      Sometimes,  this 
metamorphopsia  is  the  principal  symptom  which  leads  us  to  detect  a 
small  circumscribed  detachment  of  the  retina.     The  patients  also  often 
complain  of  bright  flashes  of  light,  bright  circles  or  stars,  etc.,  these 
photopsies  being  due  to  the  irritation  and  stretching  of  the  retina,  pro- 
duced by  the  change  in  its  position.     The  black  spots  and  flakes  which 
float  about  in  the  field  of  vision,  assuming  various  peculiar  forms,  are 
caused  by  opacities  in  the  vitreous  humour,  which  are  very  frequently 
met  with  in  detachment  of  the  retina,  and  may  even  be  the  cause  of  it. 
On  examining  the  field  of  vision,  we  find  a  more  or  less  marked 
impairment  and  contraction  of  certain  portions  of  it,  which  correspond 
to  the  situation  of  the  detachment.     Thus,  if  the  latter  has  occurred 
below,  the  upper  portion  of  the  field  will  be  impaired,  and  vice  versd. 
If  the  detachment  is  very  irregular  in  its  outline,  the  field  presents 
corresponding  irregularities,  the  outline  of  the  defective  portion  rising 
and  falling  according  to  the  rise  and  fall  of  the  detachment.     We  find 

•  Vide  Liebreich'8  Atlas,  Plate  YII,  Fig.  1. 
t  "  KliniBche  MonstablAtter,"  1864,  p.  807. 
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thai  the  field  of  yimon  is  contracted  not  on] j  qnontitativelj,  bat  also 
qualitatively ;  although  there  is  no  doubt  that  the  Tetina,  even  when 
actually  raised  by  fluid  from  the  choroid,  may  retain  a  certain  degree  of 
perceptive  po^wer,  the  patient  being  able  to  tell  the  movements  of  the 
band  or  even  to  count  Angers. 

The  indistinctness  or  contraction  of  a  certain  portion  of  the  visual 
field  is  also  seen  occasionally  to  precede  the  detachment  of  the  retina, 
and  is,  therefore,  of  great  prognostic  importance.  Thus,  in  cases  of 
extensive  sclerectasia  posterior,  we  maj  sometimes  detect  a  marked  con* 
traction  of  tplie  field  in  a  certain  direction  (say  upwards,  or  upwards  and 
inwards),  bnt  the  most  careful  and  accurate  ophthalmoscopic  examina- 
tion wiU  fiail  to  discover  any  detachment.  But  some  time  afterwards 
this  may  occur,  and  at  a  point  of  the  retina  corresponding  to  that  portion 
of  the  field  which  was  defective. 

The  caoseB  of  detachment  are  numerous,  and  sometimes  obscure. 

It  may  be  produced  by  blows  upon  the  eye,  or  by  penetrating  wounds 

of  the  posterior  portion  of  the  eyeball,  in  which  case  there  is  often  a 

cicatricial  contraction  of  the  retina ;  also  by  effiisions  of  blood  or  serum 

between  the  retina  and  choroid.     In  such  a  case,  the  haBmorrhage 

generally  occurs  from  the  choroid,  on  account  of  the  greater  vascularity 

of  this  membrane.     When  speaking  of  hsemorrhage  into  the  vitreous 

humour  (p.  316),  it  was  mentioned  that  when  the  bleeding  occurs  in  the 

central  portion  of  the  Amdus,  it  is  prone  to  lead  to  detachment  of  the 

retina^  whereas,  in  the  equatorial  region  it  is  more  apt  to  break  through 

into  the  vitreous  humour.     But  hsranorrhage  from  the  retina  itself,  by 

making  its  way  outwards  between  the  choroid  and  retina^  may  lead  to  a 

detacdiment  of  the  latter. 

The  serous  effusion  between  the  retina  and  choroid  which  produces 
the  detachment,  may  be  the  product  of  inflammatory  lesions  of  these 
tunics,  or  may  be  due  to  a  sudden  compression  of  the  vessels  of  the 
eye  and  an  impediment  of  the  venous  reflux,  as  for  instance  in  cases  of 
exophthalmos  due  to  intra-orbital  tumours,  etc. 

The  most  frequent  cause  is  undoubtedly  an  elongation  of  the  optic 
axis,  as  in  cases  of  sclerectasia  posterior,  for  the  elongation  of  the 
sderotic  is  accompanied  by  a  corresponding  stretching  of  the  cho- 
roid and  retina.  The  former,  on  account  of  its  firm  union  with  the 
sclerotic,  and  its  greater  elasticity,  follows  this  gradual  distension,  but 
the  retina  is  less  elastic,  and  wiU  therefore  have  a  greater  difficulty  in 
following  the  traction  of  the  sclerotic  and  choroid  ;  its  connection  with 
the  latter  will  be  rendered  lax,  and  any  slight  efiusion  or  exudation 
fix>m  the  choroid  will  suffice  to  produce  an  extensive  detachment. 
Such  effusions  are  the  more  likely  to  occur  in  these  advanced  cases 
of  sclerectasia  posterior,  as  there  is  generally  some  choroiditis  present, 
or  a  disturbance  of  the  intra*ocular  circulation. 
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A  oyBticerciiB,  malring  its  way  through  into  the  vitreouB  humoui' 
maj  giye  rise  to  a  considerable  detachment  of  the  retina,  which  will  be 
tense,  and  not  undulating  or  falling  into  folds.  It  may  also  be  pro- 
duced by  a  tumour  springing  from  the  choroid,  and  here  the  early 
diagnosis  of  the  cause  of  the  detachment  is  of  much  consequence. 
This  may  be  difficult  when  the  tumour  is  small,  as  the  detachment 
may  then  be  loose  and  undulating,  whereas,  when  it  increases  in  size, 
and  protrudes  more  into  the  vitreous  humour,  the  retina  may  be 
stretched  tensely  over  it,  and  not  £Ekll  into  wrinkles  or  folds ;  or  distinct 
nodules,  perhaps  of  a  dark  pigmented  appearance,  are  seen  stretching 
out  the  detached  retina  here  and  there.  The  diagnosis  of  a  tumour 
is  still  more  strengthened,  if,  with  the  increase  in  the  size  of  these 
nodules,  the  eye  tension  progressively  augments  (Graefe).*  Indeed  the 
tension  of  the  eyeball  is  of  great  importance  in  the  differential  diagnosis 
between  a  simple  detachment  of  the  retina,  and  one  produced  by 
a  subretinal  tumour.  In  the  former  case,  the  eye-tension  is  ahnost 
always  decidedly  diminished,  whereas  the  reverse  obtains  in  cases  of 
intra-ooular  tumour,  the  tension  being  either  normal,  or,  as  the  growth 
advances,  markedly  augmented.  Bowman,t  has,  however,  in  a  few 
rare  instances  met  with  a  tendency  to  increased  tension  in  cases  of 
simple  detachment  of  the  retina. 

The  retina  may  also  be  detached  by  traction  from  in  front,  through 
the  contraction  and  shrivelling  up  of  opacities  in  the  vitreous  humour, 
which  are  by  one  extremity  attached  to  the  retina.  In  contracting, 
they  draw  the  latter  from  the  choroid,  its  connection  with  which  ia 
often  already  but  very  slight,  as  for  instance  in  cases  of  sclerotico- 
choroiditis  posterior. 

The  prognoaia  of  detachment  of  the  retina  is  unfavourable.  In 
some  very  rare  instances,  the  disease  may  remain  stationary  at  an 
early  stage,  and  whilst  the  detachment  is  still  but  inconsiderable. 
Or  the  detachment  may  even  disappear,  the  subretinal  fluid  having 
become  absorbed,  or  penetrated  into  the  vitreous  humour  after  a  spon- 
taneous rupture  of  the  retina.  In  such  cases,  the  retina  is  re-applied  to 
the  choroid,  and  may  regain  its  functions,  even  after  the  detachment  has 
lasted  for  some  time,  for  the  rods  and  bulbs  retain  their  anatomical 
characters  for  a  long  time.  Such  cases  are,  however,  very  rare.  One 
is  described  by  Yon  Oraefe,  in  which  the  detachment  occurred  in 
consequence  of  an  orbital  abscess,  and  where  after  the  escape  of  the 
discharge,  the  retina  became  re-attached  to  the  choroid,  and  the  sight 
restored.  :|:     A  similar  case  is  recorded  by  Dr.  Berlin.  § 

Mr.  Bowman  has  also  mentioned  a  case  to  me,  in  which  he  has 

•  "  Arch.  f.  Ophth./'  xii,  2,  239.  f  "  Ophtlial.  Ho«p.  Beporto,"  ir,  ISi. 

I  "  Klin.  MonatebUtter,"  1868,  p.  49.        §  Ibid.,  1866,  p.  77. 
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observed  the  total  spontaneous  disappearance  of  a  considerable  detach* 
meiit.  Other  caaes  have  been  narrated  by  liebreich,  Galezowski, 
Steffimiy  etc 

But  in  the  great  majority  of  cases  the  natural  course  of  the  disease 
is  sloirlj',  bat  surely  progressive,  leading  finally  to  total  blindness, 
BOTnflftameB  in  consequence  of  irido-choroiditis  and  atrophy  of  the  globe. 
AlthoQ^li  the  detachment  generally  remains  confined  to  one  eye,  it  may 
extend  to  the  other,  and  this  is  to  be  especially  feared,  if  the  same  cause 
existB  in  the  latter,  e.g.,  extensive  sclerectasia  posterior. 

Until  the  last  few  years,  the  treatment  has  been  entirely  directed 
towards  endeavouring  to  procure  the  absorption  of  the  subretinal  fluid, 
or  to  prevent  and  retard  the  progress  of  the  detachment.     The  chief 
remediee  that  were  employed  for  this  purpose  were  derivatives,  mer- 
cory,  the  application  of  the  artificial  leech,  etc.     The  patients  being 
at   the  same  time  strictly  ordered  to  abstain  ^m  all  employment 
that  necessitates  any  prolonged  effort  of  the  accommodation,  or  that 
might  prodnoe  congestion  of  the  eye  or  head.     The  results,  however, 
of  this  mode  of  treatment  were  not  favourable,   and  only  in  very 
rare  instances  did  the  detachment  disappear.     I  must  confess  that  I 
have  never  succeeded  in  achieving  this  result  by  medicinal  means, 
although  I  have  been  sometimes  able  to  retard  the  progress  of  the 
disease  by  suitable  treatment,  together  with  complete  rest  of  the  eyes, 
and  the  occasional  and  guarded  application  of  the  artificial  leoch.     The 
latter  should,  however,  be  employed  with  extreme  care,  as  its  applica- 
tion is  always  followed  by  a  certain  degree  of  intra-ocular  hyperaamia, 
which  might  easily  tend  to  increase  the  detachment.     For  this  reason, 
I  often  prefer  dry  cupping  at  the  temple  or  the  back  of  the  neck,  more 
especially  in  those  cases  in  which  the  hyperssmia  might  prove  par- 
tftcolarly  dangerous,  e.g.,  sclerectasia  posterior  accompanied  by  marked 
symptoms  of  congestion  and  vascular  excitement. 

The  £em^  that  the  absorption  or  gravitation  of  the  subretinal  fluid,  or 
its  escape  into  the  vitreous  after  spontaneous  rupture  of  the  retina,  is 
followed  by  a  marked  return  of  sensibility  in  the  re-attached  retina,  has 
led  some  of  the  most  distinguished  ophthalmologists,  especially  Bowman 
and  Oraefid,  to  endeavour  to  gain  a  similar  fiivourable  result  by  opera- 
tive treatment,  by  dividing  the  retiaa  and  permitting  the  fluid  to  escape 
into  the  vitreous  humour. 

Von  Graefe,*  in  order  to  gain  this  end,  divides  the  retina  with  a 
peculiar  cutting-needle,  having  two  sharp  edges.  The  eye  being 
steadied  with  a  pair  of  forceps,  he  enters  the  needle  in  the  sclerotic 
about  4—5  hnes  from  the  edge  of  the  cornea,  and  in  the  meridian  corre- 
sponding to  the  most  prominent  part  of  the  detachment,  and  if  the 

*  "  Archir.  f.  Opht^iahn.,"  ix,  2,  86 ;  vide  also  Mr.  Boger^s  able  tmislation  of 
tbifl  Article  in  "  OphthaL  Hosp.  Bep./'  vol.  ir,  p.  218. 
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sitnatioa  of  the  latter  permitB  it,  the  puncture  should  be  made  in  the 
onter  hemisphere.  The  needle  should  be  passed  perpendicnlarlj  behind 
the  lens  into  the  vitreons  chamber  for  about  6  lines,  and  then,  the  apex 
being  turned  by  a  simple  lever  movement  towards  the  fundus,  the  one 
edge  is  to  be  pressed  against  the  retina.  This  movement  is  to  be  con- 
tinued whilst  the  needle  is  simultaneously  withdrawn.  By  the  latter 
retracting  incision,  the  continuity  of  the  prominent  retina  is  to  be 
divided.  Care  must  be  taken  not  to  bring  the  point  of  the  needle  in 
contact  with  the  choroid. 

Mr.  Bowman  states  that  his  object  in  operating  in  detachment  of  the 
retina  *'  has  never  been  to  give  external  vent  to  fluid,  though  this  has 
almost  always  been  one  inmiediate  effect  of  my  punctures,  but  rather 
to  open  a  permanent  communication  inwards  finom  the  subretinal  space, 
under  the  idea  of  allowing  the  effused  fluid  to  escape  into  the  vitreous 
chamber,  rather  than  to  spread  further  between  the  retina  and  choroid, 
thereby  further  severing  their  organic  connection.  So  slight  is  this 
connection  that  fluid  eflused  at  one  part  easily  gravitates  to  another 
more  dependent  part."*  At  first  Mr.  Bowman  only  used  one  needle, 
simply  JLctnx^Tthe  retina  through  the  sole^tic  but  he  now 
employs  two,  dilacerating  the  retina  in  a  manner  similar  to  that  in  his 
double  needle  operation  for  opaque  capsule.  This  operation  is  per- 
formed in  the  following  manner : — ^The  lids  are  to  be  kept  apart  with 
the  spring  speculum,  and  the  eye,  if  necessary,  fixed  with  a  pair  of 
forceps.  The  needles,  which  should  have  a  fine  lancet  point,  are  then 
to  be  introduced  separately  through  the  sclerotic  at  a  short  distance 
from  each  other,  and  at  a  point  corresponding  to  the  most  prominent 
part  of  the  detachment ;  the  points  are  then  directed  towards  each  other 
so  that  they  may  pierce  the  retina  at  the  same  spot ;  by  then  separating 
their  points  the  retina  is  torn  between  them  (as  in  Fig.  54).    Generally 

a  little  oozing  of  the  subretinal  fluid  takes  place 
Fig.  54.  under  the  conjunctiva,  indeed  it  may  even  give 

rise  to  a  small  elevation.  The  vitreous  often  be- 
comes somewhat  turbid  after  the  operation,  but  soon 
clears  again,  and  then  the  small  tear  in  the  retina 
may  sometimes  be  detected.  The  points  of  punc- 
ture of  the  sclerotic  must  vaiy  of  course  with  the 
position  and  extent  of  the  detachment,  but  they 
will  generally  He  from  ^  to  ^  an  inch  from  the 
margin  of  the  cornea,  and  between  the  tendons  of  the  recti  muscles. 
As  the  operation  gives  but  little  pain,  chloroform  need  not,  as  a  rule, 
be  administered.  The  operation  is  generally  followed  by  some,  often 
by  very  considerable  improvement  of  the  sight  and  the  state  of  the 

*  Tide  Mr.  Bowman's  veiy  interesting  Article,  "  On  Needle  Operations  in  cues 
of  Detached  Betina,"  "Ophth.  Hosp.  Beports,"  iy,  134. 
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field  of  yision.  It  is  true  that  this  improyement  is  mostly  bat 
temporary,  and  that  the  operation  may  have  to  be  repeated  several 
timeay  each  repetition  being  again  followed  by  a  diminution  of  the 
detachment  and  amelioration  of  the  sight ;  such  repetitions  should  not, 
howerer,  follo^vr  too  closely  upon  each  other,  otherwise  serious  irrita- 
tion of  the  eye  may  be  set  up.  I  have  seen  instances  in  which  the 
improvement  afler  one  operation  has  lasted  for  many  months,  and 
Bowman  and  Graefe  have  observed  cases  in  which  it  has  been  maintained 
for  about  two  years.  Arlt*  mentions  one  in  which  the  cure  still  con- 
tinued 14  months  after  the  operation. 

The  operation  is  free  from  danger,  and  is  generally  followed  by  but 
slight  symptoms  of  irritation. 

If  we  consider  the  striking  results  often  obtained  by  it,  and  compare 

these  with   the  want  of  success  accompanying  the   former  plan  of 

treatment,  it  must  be  conceded,  I  think,  that  its  adoption  is  to  be 

strongly  recommended.     From  my  own  favourable  experience  of  its 

lesoltB  I  have  no  hesitation  in  speaking  strongly  in  its  favour.    We 

should,  however,  be  careful  distinctly  to  warn  our  patients  that  the 

effect  may  only  be  slight  and  temporary.     The  operatioh  should,  if 

possible,  be  done  at  an  early  stage,  so  as  to  limit  the  extent  of  the 

detachment,  and  prevent  the  risk  of  the  retina  undergoing  organic 

cliaDgee,  leading  to  the  permanent  impairment  of  its  perceptive  func- 

Uons.    For  a  more  complete  exposition  of  these  points  I  must  refer  to 

the  articles  of  Bowman  and  Yon  Graefe  already  quoted. 

I  should  mention  that  Wecker  employs  a  small  trocar  for  punc- 
turing the  retina,  which  he  enters  from  the  opposite  side  of  the  eye, 
ttad,  after  withdrawing  the  subretinal  fluid,  tears  the  retina  in  removing 
the  instrument. 

9.— EPILEPSY  OF  THE  RETINA. 

Dr.  Hughlings  Jackson  has  described  a  very  peculiar  condition  of 
the  retina  met  with  during  the  epileptic  fit,  and  has  given  to  it  the 
wutte  of  epilepsy  of  the  retina.  With  regard  to  it  he  says  :t — "  In  one 
case,  however,  a  case  of '  epileptiform  convulsions,'  I  had  the  oppor- 
tunity of  examining  the  frmdus  of  the  eye,  if  not  during  a  genuine  fit, 
at  least  during  a  condition  in  which  consciousness  was  lost,  and  in 
which  the  pupils,  ordinarily  small,  were  dilated  as  if  under  the 
influence  of  atropine.  The  optic  discs  were  extremely  pale.  Once  the 
vessels  disappeared  for  an  appreciable  time.  After  a  while,  however, 
ftey  reappeared  and  were  found  to  vary  with  the  respiration.  When 
the  patient  m-spired  the  vessels  disappeared,   returning  again  on 

•  "Bericht  der  Wiener  Augenklinik./M867,  85. 
t  "  Ophth.  HoBp.  Beportfl/'  It,  p.  14. 
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ezpiratioii,  like  lines  of  red  ink  on  white  paper."  It  appears  to  be  a 
temporary  complete  anemic  condition  of  the  retina,  dependent  in  all 
probability  upon  a  contraction  of  the  retinal  Tesaels,  jnst  as  the  nn- 
conscionsness  occorring  during  the  epileptic  fit  is,  according  to  Brown- 
Sequard,  due  to  a  contraction  of  the  yeesels  of  the  brain,  and  consequent 
ansBmia  of  the  latter. 


10.— ISCHiBMIA  RETINiE. 

In  this  affection  the  retina  is  also  extremely  ansamic,  the  arteries 
being  greatly  attenuated  and  almost  bloodless,  the  veins  hypersdmic, 
but  irregularly  filled,  the  optic  disc  either  normal  or  but  slightly  pale, 
with  its  edges  perhaps  &intly  indistinct,  the  tension  normal  and 
dioptric  media  clear.  The  blindness  comes  on  yery  suddenly,  affects 
both  eyes,  and  is  complete.  Such  at  least  were  the  principal  symptoms 
in  cases  of  this  very  rare  affection  recorded  by  Alfred  Graefe,*  Both- 
mund,t  and  Heddaus^.  In  Gh*aefe's  case  the  patient,  a  little  girl  5^ 
years  of  age,  suddenly  overnight  became  totally  blind  in  both  eyes,  so 
that  not  the  fedntest  perception  of  light  remained.  On  examination, 
the  eyes  presented  the  following  appearances : — The  tension  of  the  eyes 
normal,  conjunctivae  very  pale,  the  eyebaUs  of  marble  whiteness,  pupils 
much  dilated,  without  any  reaction  on  the  stimulus  of  light,  but  a  faint 
uniform  contraction  on  the  application  of  laudanum,  only  slight  increase 
in  dilatation  on  the  application  of  atropine.  With  the  ophthalmoscope, 
the  dioptric  media  were  found  transparent,  the  retinal  arteries  extremely 
attenuated,  the  veins  tortuous  and  dilated,  but  irregularly  so.  The 
retina  and  optic  nerve  were  normal,  the  outline  of  the  latter  being,  how- 
ever, very  slightly  indistinct. 

The  colour  of  the  skin,  but  especially  of  the  mucous  membranes, 
was  extremely  pale.  The  child  was  otherwise  perfectly  well ;  the  only 
peculiar  symptoms  being  the  extreme  rapidity  of  the  pulse,  which  was 
very  small,  and  numbered  160  beats  in  the  minute.  Oraefe  considered 
that  the  probable  cause  of  the  blindness  was  an  insuf&cient  supply 
of  blood  to  the  retina,  the  faint  and  rapid  contractions  of  the  heart 
not  being  sufficient  to  overcome  the  normal,  but  proportionately  too 
considerable,  intra-ocular  tension ;  he  therefore  gave  the  name  of 
"  ischsBmia  retinae  "  to  this  affection.  The  correctness  of  this  view  of 
the  cause  is  strengthened  by  the  fact  that,  after  all  other  remedies,  such 
as  mercury,  suppurating  blisters  behind  the  ears,  artificial  leeches  to 
the  temple,  etc.,  had  failed,  an  iridectomy,  made  upon  the  right  eye 

•  "  Arohiv.  f.  Ophthalin.,"  yiii,  1.  148. 
t  "  KUn.  Monatsb."  1866,  p.  106. 
t  lb.,  1865,  p.  286. 
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ten  days  after  the  complete  loss  of  sight,  prored  sncceBsfal.  The 
object  in  performizig  this  operation  was  to  diminish  the  intra-ocnlar 
tensioii,  and  thus  to  obtain  mechanically  a  greater  filling  of  the  vessels 
ex  ▼acao.  Paracentesis  was  performed  on  the  left  eye.  The  effect  was 
most  marked  and  interesting;  twenty  honrs  after  the  operation  the 
child  ODold,  with  the]  right  eye,  see  the  movements  of  a  hand,  and  in 
two  days  connt  fingers  np  to  2  feet,  the  pnpil  acting  more  freely.  The 
panioentesis  having  proved  ineffectual  in  the  left  eye,  which  was  still 
abeolntely  blind,  iridectomy  was  also  performed  on  this  eye  on  the 
second  day.  This  was  also  snccessfnl.  The  ophthahnoscopic  symptoms 
were  eqnally  fi^vonrable,  for  on  the  third  day  after  the  second  operation 
the  retinal  arteries  were  fotmd  to  be  normal,  as  also  the  veins,  excepting 
a  sliglit  irregnlarity  in  their  fiodness.  In  three  months,  the  sight  was 
perfectly  normal  in  each  eye.  Bothmnnd  mentions  two  similar  cases 
of  iscbaBotnia  of  the  retina,  in  which  paracentesis  proved  effectual,  having, 
however,  to  be  repeated  in  the  second  case. 

11.— EMBOLISM  OF  THE  CENTRAL  ARTERY  OF  THE 

RETINA  (Plate  IV,  Fig.  8). 

The  first  case  of  embolism  of  the  central  artery  of  the  retina  lead- 
ing to  sndden  and  complete  blindness  was  diagnosed  by  Yon  Qreuefe,* 

The  patient  generally  complains  that  the  loss  of  sight  upon  the 
affected  eye  has  taken  place  very  suddenly,  and  is  so  great,  that  he  can 
hardly  distinguish  between  light  and  dark.  On  ophthahnoscopic 
examination,  we  notice  very  marked  and  characteristic  appearances. 
The  optic  disc  is  very  blanched  but  transparent,  the  vessels  upon  it 
being  greatly  attenuated.  The  retinal  arteries  are  extremely  thin, 
resembling  small  narrow  threads,  and  are  perhaps,  to  a  greater  or  less 
extent,  bloodless  and  changed  here  and  there,  for  the  whole  or  a  certain 
part  of  their  course,  into  white  bands.  Sometimes  small  red  plugs  or 
coagula  may  be  noticed  in  the  vessels.  The  retinal  veins  are  also 
thinner,  irregularly  filled,  and  showing  in  some  of  the  branches  a  com- 
plete emptiness  for  a  part  of  their  course,  alternating  with  a  colunm  of 
blood  or  plugs  of  coagula.  In  Yon  Graefe's  case  a  very  peculiar  con- 
dition was  observed  in  a  vein,  viz.,  a  very  irregular  movement  of  the 
column  of  blood,  which  moved  with  a  sudden  start  towards  the  optic 
nenre,  and  then  again  became  stationary ;  the  altematingly  full  and 
empty  portions  of  the  vessels  remaining  as  before,  excepting  that 
their  situation  was  changed.  The  next  change  is  observed  in  the 
T^on  of  the  yellow  spot,  which  some  days  after  the  outset  of  the 
affection  becomes  opaque  and  covered  by  a  faint  bluish-grey  or  bluish- 

•  "  Aichiy.  f.  Ophth.,"  y,  1, 136. 
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green  film,  hiding  the  subjacent  choroid,  and  gradnaUj  ahading  off  at 
the  periphery  into  the  normal  retina.  This  opacity  is  due  to  a  serous 
infiltration  of  the  retina  at  this  point,  and  varies  considerably  in  extent, 
reaching  or  even  exceeding  somewhat  the  siase  of  the  optic  disc.  It  is 
generally  ovoid  in  shape,  with  its  longest  diameter  horizontal.  It  often 
shows  a  somewhat  mottled  appearance,  being  studded  with  small,  grey 
granules.  In  the  centre  of  the  film,  at  the  foramen  oentrale,  is  noticed 
a  marked,  bright  cherry-red  spot,  which  is  not  an  extravasation  of  blood, 
as  is  often  erroneously  supposed,  but  is  due,  as  Liebreich  has  pointed 
out,  to  the  fact  that  at  this  point  the  retina  is  transparent,  permitting 
the  choroid  to  shine  through,  which  assumes  a  redder  tinge  on  account 
of  the  contrast  with  the  surrounding  greyish-blue  opacity.  The  vessels 
running  towards  the  yellow  spot  are  often  hypersBmic,  so  that  their 
finer  branchlets  can  be  distinctly  traced,  and  they  often  also  show-  well- 
marked  blood  coagula. 

The  following  case  which  came  under  my  care  at  Eling's  College 
Hospital  illustrates  well  the  appearances  presented  by  embolism  of  the 
central  artery  of  the  retina : — 

W.  P.,  fipt.  42,  married,  has  always  been  in  good  health.  About  the 
beginning  of  April,  1867,  he  had  a  severe  cold,  which  kept  Viim  in  bed. 
On  the  second  morning  he  noticed  that  the  right  eye  was  somewhat  in- 
flamed, and  smarted,  and  on  trying  his  sight  he  found  that  it  was  much 
affected.  No  more  reliable  history  could  be  obtained.  On  May  16th 
he  first  came  under  my  care.  The  right  eye  looks  healthy,  the  pupil 
somewhat  dilated  and  sluggish,  refracting  media  clear.  He  is,  how- 
ever, totally  blind,  being  hardly  able  to  distinguish  between  light  and 
dark.  The  ophthalmoscope  shows  that  it  is  a  case  of  embolism  of 
the  central  artery  of  the  retina.  The  optic  disc  is  very  pale,  but 
transparent,  the  vessels,  on  its  expanse,  much  attenuated  and  aneamio, 
so  that  it  is  somewhat  difficult  to  trace  their  exact  relations  to  each 
other.  The  outline  of  the  disc  and  the  retina  in  its  vicinity  are  some- 
what hazy.  This  film-like  opacity  increases  in  density  and  extent 
towards  the  region  of  the  yellow  spot,  where  it  assumes  a  greyish-blue 
tint.  The  vessels  running  from  the  disc  towards  the  yellow  spot  are 
numerous  and  somewhat  hypersBmic,  so  that  their  terminal  branches 
are  very  observable.  In  some,  the  blood  current  is  distinctly  inter- 
rupted, small  red  portions  of  vessel  alternating  with  bloodless  ones. 
I  could  not,  however,  on  the  closest  examination,  detect  any  jerky 
movement  of  the  blood  in  these  vessels ;  and  as  the  red  portions 
of  the  vessel  did  not  appreciately  alter  their  position  during  several 
weeks,  I  attributed  them  to  blood  coagula  in  the  vessel.  In  the  centre 
of  the  yellow  spot  is  noticed  a  red,  cherry-coloured  irregular  patch, 
which  evidently  depends  upon  the  contrast  in  colour  above  referred  to. 
Another  smaller  red  patch  is  observed  somewhat  above  and  to  its  outer 
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side,  resembling^  it  in  appearance,  Wt  being  dne  to  an  effiision  of  blood. 
The  whole  aspect  of  this  region,  otherwise  resembles  very  closely  the 
appearance  presented  in  the  figure  illustrating  embolism  of  the  central 
artery  of  the  retina  (Plate  iv,  fig.  8).  The  appearance  of  the  retinal 
Tessels  is  also  very  characteristic  of  this  affection.  Thus,  from  the 
lower  side  of  the  disc  a  small  artery  emei^^,  which  is  perfectly  white 
in  the  disc  and  for  some  portion  of  its  conrse  over  the  retina  (about 
twice  the  diameter  of  the  disc),  where  it  becomes  again  filled  with 
hlood.  It  looks,  indeed,  like  a  small  white  band.  The  accompanying 
vein  is  filled  for  a  short  distance  from  the  disc,  but  at  its  first  division 
there  is  a  well-marked  plug,  and  on  the  peripheral  side  of  this,  it  is 
bloodless  for  a  oonsiderable  portion  of  its  course.  Some  of  the  other 
vesselB  in  the  vicinity  of  the  disc  show  marked  irregularities  in  their 
folness,  bein^,  at  certain  points,  hardly  apparent  or  resembling  small 
white  threads,  and  at  others  well  filled.  These  irregularities  extended 
even  to  some  of  the  peripheral  branches.  The  left  eye  was  quite  normal. 
The  heart  was  examined  by  Dr.  DufBn,  and  found  healthy.  Although 
the  patient's  health  is  good,  he  appears  suffering  from  some  cerebral 
iJ&ctLom  ae  he  ia  very  forgetful,  inopnaequent,  and  somewhat 
wandering. 

The  case  was  kept  under  constant  observation,  and  examined  with 

the  ophthalmoscope  at  intervals  of  a  few  days.    Although  the  state 

of  some  of  the  blood-vessels  changed  somewhat,  no  marked  alteration 

in  the  condition  of  things  took  place  until  the  beginning  of  June,  when 

the  disc  became  more  vascular,  but  its  outline  more  indistinct,  the 

reiixuk  at  its  margin,  more  especially  upwards,  looking  oedematous. 

The  vitreous  humour  became  clouded,  showing  diffuse  and  floating 

opacities.     At  the  lower  portion  of  the  fundus,  small  circumscribed 

Bpecks  of  disseminated  choroiditis  were  observed.     In  about  a  fortnight 

two  large  extravasations  of  blood  appeared,  one  at  the  periphery  of  the 

&mduB,  the  other  running  from  the  disc  to  the  upper  part  of  the  yellow 

spot.  They  were  evidently  situated  in  the  retina,  just  beneath  the  internal 

elastic  lamina,  as  they  covered  the  retinal  vessels,  and  were  uniform 

And  smooth,  without  any  striated  appearance.     At  the  commencement 

of  July  he  was  sent  to  Walton  Convalescent  Hospital.     In  the  begin- 

luiig  of  October  his  eye  presented  the  following  appearance,  which  it  has 

retained  more  or  less  up  to  the  present  time.    The  vitreous  is  quite  clear, 

the  retina  is  undergoing  transparent  atrophy,  the  vessels  are  extremely 

Bmall,  and  the  retina  is  so  thin  that  the  epithelium  of  the  choroid  can 

be  abnormally  well  seen.     The  inner  half  of  the  disc  is  covered  by  a 

thick  network  of  blood-vessels  (collateral  circulation),  which  are  so 

closely  arranged  that  they  present  the  appearance  of  an  extravasation 

of  blood,  but  on  pressing  upon  the  eye,  they  can  be  emptied,  and  be 

observed  to  re-fill  when  the  pressure  is  relaxed.     The  extravasation 
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numing  from  the  disc  to  the  yellow  spot  has  disappeared,  bat  that  at 
the  upper  part  of  the  fondns,  though  much  Bmaller,  is  yet  very  appa- 
rent. 

12.— HYPERJSSTHESIA  OP  THE  RETINA. 

Before  the  discovery  of  the  ophthalmoscope,  i^s  affection  was 
generally  mistaken  for  inflammation  of  the  retina,  and  we  still  meet 
with  this  error  in  some  books  treating  of  diseases  of  the  eye.  Such  a 
mistake  is  a  grave  one,  as  it  has  led  to  a  most  injudicious  and  improper 
treatment  of  cases  of  hypersBsthesia  retinas,  viz.,  by  antiphlog^tics, 
depletion,  salivation,  etc.,  thus  increasing  the  severity  and  the  duration 
of  the  symptoms. 

Hypersdsthesia  of  the  retina  generally  occurs  in  young  persons, 
especially  in  females  of  a  very  excitable,  nervous,  and  hysterical  tem- 
perament, and  in  delicate,  feeble  health.  It  is  sometimes  due  to  an 
accident,  shock,  or  a  blow  on  the  eye,  etc.,  to  exposure  to  very  bright 
light,  such  as  a  flash  of  lightning,  or  to  prolonged  use  of  the  eyes  by 
strong  artificial  light.  It  may  also  occur  without  any  apparent  cause, 
except  some  derangement  in  the  general  health,  more  especiaUy  of  the 
uterine  functions. 

On  examining  the  eye,  we  find  that  there  is  intense  photophobia, 
together  with  lachrymation,  accompanied  perhaps  by  a  spasmodic 
twitching  of  the  eyelids,  or  even  a  severe  spasm  of  the  orbicularis 
muscle.  There  is  often  great  ciliary  neuralgia,  the  pain  extending 
to  the  face  and  the  corresponding  side  of  the  head.  The  retina  is 
extremely  irritable,  and  the  patient  is  g^atly  troubled  by  photopsies, 
such  as  bright,  dazzling  stars,  coloured  rings,  etc.,  before  the  eyes,  these 
photopsies  being  either  spontaneous,  or  very  easily  producible  by  the 
slightest  pressure  upon  the  eyeball.  Moreover  the  retina  retains 
impressions  for  an  abnormally  long  period,  so  that  if  any  object  is 
regarded,  its  image  is  retained  for  a  very  appreciable  space  of  time. 
The  eye  itself  will  be  found  quite  normal,  the  refracting  media  clear, 
the  fundus  perfectly  healthy.  The  sight  is  but  very  slightly,  if  at  all 
impaired,  and  is  always  greatly  improved  when  the  intensity  of  the 
light  is  diminished  by  the  use  of  blue  glasses,  with  which  the  patient 
will  be  able  to  read  the  smallest  print.  But  whilst  the  central  vision 
is  perfect,  the  peripheral  portion  of  the  retina  is  aneasthetic,  so  that  the 
field  of  vision,  as  is  pointed  out  by  Yon  Graefe,  is  markedly  concen- 
trically contracted.  This  fisbct  might  easily  mislead  a  superficial 
observer  to  mistake  it  for  a  case  of  commencing  amaurosis.  The 
phosphines*  are,  however,  very  marked  in  the  portion  of  the  retina 
which  is  ansDsthetic,  and  are  very  readily  produced  by  slight  pressure 
upon  the  eyeball. 

*  The  Imninoiu  rings  which  appear  when  the  ejeball  is  firmly  preesed. 
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The  photophobia  is  often  most  severe,  the  patient  being  qnite  nnable 
to  face  the  light,  or  it  comes  on  directly  he  attempts  to  nse  his  eyes  in 
leadiiig'y  etc.     It  is  always  greatly  relieved  by  the  use  of  dark  blue 
passes.     Mooren*  mentions  an  extraordinary  case  of  hypersesthesia,  in 
which  the  sensibility  of  the  retina  was  so  greatly  increased,  that  the 
patient  could  read  large  print  in  the  dark,  in  which  a  noiTaal  eye  could 
not  difttifigpiish  a  letter.     It  was  indeed  a  true  case  of  nyctalopia.     All 
these  symptoms  had  become  developed  in  a  very  short  time.     The 
treatment   must  consist  chiefly   in   improving    the    general    health, 
aioonraging  the  patient,  and  diminishing  the  excitability  of  the  retina. 
If  the  photophobia  is  severe,  it  may  be  uQcessaiy  to  confine  the  patient 
in  complete  darkness  for  six  or  eight  days,  and  then  gradually  to 
accustom  him  to  an  increasing  amount  of  Hght  (Yon  Oraefe).     In  the 
open  air  he  should  wear  blue  glasses.     Internally,  tonics  should  be 
administered,  more  especially  preparations  of  zinc  or  steel,  according 
to  the  special  indications  of  individual  cases.     Zinc  (either  the  vale- 
rianate or  lactate)  should  be  g^ven  in  increasing  doses,  commencing 
with  i  to  I  gnin  twice  a  day,  and  gradually  increasing  this  to  4  or 
even  5  grains.    Subsequently,  steel  and  quinine  will  be  found  very  use- 
fuL     Great  care  must  be  taken  not  to  weaken  the  patient,  especially  by 
depletion.     Although  the  artificial  leech  may  be  occasionally  employed 
with  benefit,  it  must  be  used  with  extreme  care,  otherwise  it  is  apt  to 
increase  the  severity  of  the  symptoms,  and  retard  the  cure.     I  prefer 
dry  capping,  either  at  the  temple  or  the  back  of  the  neck.     K  the 
patient's  spirits  are  much  depressed,  everything  must  be  done  to  cheer 
him  up  and  encourage  him  in  believing  in  a  speedy  cure. 

13.— TUMOURS  OF  THE  RETINA. 

According  to  Virchowf  only  two  kinds  of  tumour  occur  in  the 
retina,  viz.,  Olioma  and  OliO'Sarcoma.  The  intra-ocular  tumour  gener- 
ally known  as  medullary  cancer,  encephaloid  tumour,  or  fungus 
lucmatodes,  is  in  reality,  as  Yirchow  has  shown,  developed  from  the 
retina.  As  it  originates  in  the  interstitial  connective  tissue  (neuroglia) 
of  the  retina,  and  in  this,  as  weU  as  in  its  minute  structure,  closely 
resembles  cerebral  gUoma,  he  has  termed  it  OUoma  retiruB^  a  name 
which  has  been  already  extensively  adopted  by  British  and  Foreign 
pathologists. 

The  symptoms  presented  by  the  disease  are  generally  very  marked 
and  charactelristic.  In  the  earlier  stages,  the  external  appearance  of 
the  eye  is  quite  healthy  and  normal,  there  beings  as  a  rule,  no  pain  or 

*  "  Ophthalmiataiflche  Beobachtangen,"  p.  271. 
t  "  Die  krankhaften  Gbeohwukte/'  ii,  169. 
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symptoms  of  inflammation.  Bat  the  sight  is  lost.  The  pupil  is  more 
or  less  widely  dilated,  and,  shining  from  the  bottom  of  the  eye,  is 
noticed  a  bright,  glistening,  yellowish- white  reflection,  which  is  often 
already  noticeable  at  some  little  distance.  On  account  of  this  yellow 
luminous  reflex,  this  condition  was  formerly  called  "  amaurotic  cat's- 
eye."  With  the  ophthalmoscope,  the  details  of  the  growth  can  be 
beautifully  seen.  At  the  outset,  the  disease  is  limited  to  one  portion  of 
the  retina,  which  becomes  opaque,  thickened,  aiid  somewhat  mottled 
in  appearance.  The  morbid  growth  gradually  increases  in  extent  and 
prominence,  until  it  protrudes  in  the  form  of  a  yellowish- white  nodu- 
lated mass  into  the  vitreous  humour.  According  to  Yirchow,  the 
increase  in  the  size  of  the  tumour  is  partly  due  to  the  growth  of  the 
original  mass,  and  partly  to  the  formation  of  new  foci  of  disease  in  its 
vicinity ;  and  hence,  on  becoming  larger,  the  growth  assumes  a  lobu- 
lated  appearance,  certain  portions  of  the  retina  being  thicker  than 
others.  On  the  expanse  of  the  tumour,  we  can  generally  observe  with 
the  ophthalmoscope  numerous  blood-vessels,  which  anastomose  very 
freely  with  each  other,  and  between  these  vessels  are  often  noticed  smaU 
efiusions  of  blood.  Indeed,  these  tumours  are  very  vascular,  and  this 
&ct,  as  Hirschberg*  points  out,  is  not  only  valuable  in  a  diagnostic 
point  of  view,  but  tends  to  explain  the  rapidly  developed  glaucomatous 
symptoms  and  the  temporary  atrophy  of  the  eyeball,  which  are  often 
noticed  in  eyes  aflected  with  glioma. 

The  above  are  the  symptoms  generally"  presented  by  the  disease 
when  the  surgeon  first  sees  it,  for  as  it  occurs  in  the  vast  majority  of 
cases  in  children,  little  heed  is  paid  to  the  condition  of  the  sight,  and  the 
affection  is  unnoticed  until  the  attention  of  the  parents  is  arrested  by 
the  bright  yellow  reflex  coming  from  the  bottom  of  the  eye,  and  only 
then  is  medical  aid  sought.  Hence  we  but  seldom  enjoy  the  oppor- 
tunity of  seeing  the  earliest  development  of  the  disease,  and  of  fol- 
lowing its  gradual  progress.  In  the  very  earliest  stage,  there  are 
noticed,  according  to  Yon  GTaefe,t  numerous  small  white  patches,  of 
varying  size,  which  lie  partly  behind  the  retinal  vessels,  and  partly  per- 
vade the  retina  as  far  as  its  inner  surface,  and  then  give  rise,  already 
at  a  very  early  stage,  to  a  marked  elevation.  They  may  be  distin- 
guished from  inflammatory  infiltrations  of  the  retina  by  their  circular, 
sharply  defined  outline,  the  periphery  of  such  figures  not  being  broken 
up  into  punctated  or  striated  opacities,  as  occurs  in  the  former  case. 
Moreover,  they  are  of  a  decidedly  white  tint,  and  not  of  the  creamy 

•  "  A.  f.  O.,"  xiv,  2,  50.  Both  Dr.  Hirschberg's  and  Von  Oraefe's  articles  upon 
Intra-ocular  Tumours  in  this  vol.  of  the  Archiv.  are  of  the  greatest  interest  and 
importance,  as  they  afford  information  and  explanations  upon  many  points  which 
were  hitherto  still  in  doubt. 

t  lb.,  p.  129. 
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yellow  hue  met  with  in  iBflaxnmatory  infiltrations.  These  small 
patches  soon  ooalescey  and  increase  in  size  and  thickness,  but  spread 
at  first  only  idong  the  snrface.  Bnt  ns  the  disease  advances,  the 
posterior  Bur&ce  of  the  retina  bulges  forward  (Hirschberg),*  the  little 
mdiTidoal  nodnles  which  are  thns  formed,  coalesce  and  give  rise  at 
a  drcamscribed  spot  to  a  lobnlated  canliflower  growth  of  the  external 
soriace  of  the  retina  (glioma  retinas  circnmscriptnm  tuberosum).  At 
this  period,  there  is  already  noticed  a  considerable  dissemination 
of  eeoondarj  focL  The  retina  is  generally  already  partially  detached 
si  a  veiy  early  stage,  and  the  tension  of  the  eye  mostly  somewhat 
increased.  The  detachment  is  often  peculiarly  defined,  perhaps  forming 
aa  acute  an^le,  at  whose  apex  a  white  patch  maybe  noticed  (Graefe).t 
The  peculiar  reflex  and  the  details  of  the  tumour  are  rendered  still  more 
marked  and  conspicuous  on  the  retina  becoming  detached.  When  the 
disease  is  more  advanced,  and  the  whole  retina  is  implicated  in  it 
and  thickened,  the  detachment  is  generally  complete  and  funnel-shaped, 
the  apex  being  situated  at  the  optic  nerve,  and  the  base  at  the  ora 
serrata.  As  a  rule,  the  morbid  growth  can  be  very  readily  detached 
&om  the  choroid,  but  in  some  cases  the  retina  is  firmly  glued  to  the 
latter  (Yirchow),^  the  tumour  gradually  filling  the  eyeball  and  causing 
the  vitreous  humour  to  shnnk  and  become  absorbed  to  a  corresponding 
degree.  The  retina  in  such  cases  becomes  folded  inwards,  so  that  the 
diflferent  folds  are  super-imposed  upon  each  other. 

When  the  growth  enlarges  still  more,  the  lens  and  iris  become 
pushed  forward  towards  the  cornea,  the  lens  often  becoming  opaque 
and  partially  or  even  completely  absorbed.  The  intra-ocular  tension, 
which  has  generally  been  already  for  some  length  of  time  augmented, 
heoomes  now  very  markedly  increased,  and  this  may  be  accompanied  by 
more  or  less  acute  inflammatory  symptoms  and  severe  pain.  The  state 
of  the  eye-tension  is  of  consequence  with  regard  to  the  diflerential 
diagnosis  between  an  intra-ocular  tumour  and  a  simple  detachment  of 
the  retuia,  for  in  the  latter  case  it  is  as  a  rule  always  diminished.  As 
glioma  occurs  in  the  vast  majority  of  cases  in  young  children,  in  whom 
glaucoma  is  hardly  ever  met  with  as  a  primary  affection,  an  increase  in 
the  intra-ocular  tension  (other  causes  for  this  being  absent)  should  at 
onoe  arouse  our  suspicions  (Graefe).§ 

When  the  tumour  has  filled  the  cavity  of  the  eyeball,  the  latter 
generally  soon  gives  way  at  some  point.  The  perforation  takes  place 
at  the  cornea  or  near  its  margin,  or  at  the  anterior  portion  of  the 
sclerotic,  and  but  seldom  at  its  posterior  part.  Perforation  at  the 
latter  situation,  and  the  extension  of  the  growth  into  the  orbit  must 
be  suspected  if  the  movements  of  the  eyeball  are  markedly  curtailed, 


•  "  A  f.  O.,"  xiv,  2,  p.  88. 
X  Loe.  cit.,  p.  162. 


t  Ibid.,  p.  129. 

5  "  A  f.  O.,"  »T,  2, 180. 
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and  the  eje  protmded.  When  the  tcunotir  has  once  borst  through  the 
coats  of  the  eyeball  its  growth  ia  very  n^id.  It  spronts  forth  between 
the  eyelids,  which  are  greatly  swollen  and  often  much  everted,  and 
acquires,  from  its  exposure  to  the  atmosphere  and  eztenml  irritants,  a 
dusky-red,  fleshy,  and  very  vascular  appearance,  and  hence  the  name 
''fungus  hssmatodes."  From  it  there  exudes  a  eanious  fluid,  which 
becomes  crusted  on  its  surfsuse,  and  if  any  excoriation  of  the  latter 
occurs,  the  tumour  bleeds  very  freely. 

Sometimes,  however,  the  disease  does  not  run  so  reg^ular  a  course, 
for  after  the  tumour  has  attained  a  certain  size  within  the  eye,  symp- 
toms of  irido-choroiditis  supervene,  the  pupil  becomes  blocked  up  with 
lymph,  the  eye-tension  falls  below  the  normal  standard,  and  4^e 
disease  for  a  time  assumes  the  character  of  an  irido*choroiditis,  passing 
on  to  temporary  atrophy  of  the  eyeball.  The  latter  is  generally  due 
to  suppurative  choroiditis,  but  may,  in  rare  instances,  be  also  caused 
by  suppuration  of  the  cornea  (Yon  Oraefe).  Together  with  thiB 
atrophied  condition  of  the  eyeball,  there  are  often  very  intense,  spon- 
taneous paroxysms  of  pain,  the  eye  itself  being  but  slightly,  if  at 
all  sensitive  to  the  touch.  Whereas,  in  the  atrophy  dependent  upon 
irido-cyditis  the  reverse  obtains.  But  the  most  intense  and  sudden 
pain  occurs  if  intra-ocular  hsomorrhage  takes  place.  At  a  subsequent 
period,  the  symptoms  of  an  intra>ocular  tumour  again  manifest  them- 
selves in  the  partially  atrophied  eyeball,  the  tension  increases,  the 
tumour  augments  in  size,  the  cornea  or  sclerotic  gives  way,  and  a 
rapidly  increasing  morbid  growth  sprouts  forth. 

Yirchow  considers  that  glioma  commences  in  the  external  layers 
of  the  retina,  more  especially  the  connective  tissue  elements  of  the 
granular  layers.  Schweigger*  thought  it  probable  that  it  originated 
in  the  internal  granular  layer,  and  Hirschbergf  has  succeeded  in 
proving  the  truth  of  this  supposition,  having  found  in  one  case  that 
the  disease  commenced  in  a  proliferation  of  the  cells  in  the  inner 
granular  layer  of  the  retina.  At  a  more  advanced  stage  of  the  disease 
the  retinal  tissues  often  disappear  almost  entirely,  so  that  it  is  then 
quite  impossible  to  trace  its  origin.}  The  membrana  limitans  interna 
and  the  innermost  portion  of  the  trabecular  connective  tissue  fibres 
(Stiitz&isem),  seem  to  resist  the  longest,  and  may,  according  to 
Yirchow,  be  often  traced  within  the  tumour,  and  seen  to  divide  it  into 
segments. 

The  principal  masses  of  tumour  are  composed  of  aggregations  of 
nudei  and  cells.    The  latter  are  round  or  oval,  small  in  siie,  and  ooca- 

•  "  A  f.  O.,"  vi,  2,  826.  f  lb.,  xIt,  2,  40. 

X  For  further  information  upon  the  anatomical  characters  of  these  tumours, 
I  would  also  refer  the  reader  to  Mr.  Hulke's  Taluable  papers  on  '*  Intra-ocular 
Cancer/'  "  R.  L.  O.  H.  Bep.,"  iii,  ir,  and  t. 
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sionaDj  hs^e  small  prolongations.  They  are  sometimes  arranged  in 
rowBy  and  oontain  one  or  more  nuclei.  The  free  nnclei  are  small  and 
nmnd,  and,  according  to  Yirchow,  correspond  exactly  to  the  little^ 
lighi-refracting  nnclei  of  the  grannlar  layer.  The  inter-cellnlar  sub- 
stanoe  is  so  scanty  that  it  can  be  hardly  disdngnished,  but  on  adding 
chromic  acid  it  becomes  finely  granular.  In  the  sofb  variety  of  the 
tnmour  the  cells  are  larger  than  in  the  hard,  and  in  the  latter  the 
cellalar  tissue  is  fibriUated.  The  tumour  may  subsequently  undergo 
&tty  and  <^ialky  degeneration.  Sometimes  the  ceUs  augment  in  size 
or  assume  a  spindle  shape,  and  the  nuclei  increase  in  number,  and  then 
the  morbid  growth  must  be  considered  to  be  of  a  sarcomatous  nature. 
Indeed,  Virchow  has  shown  that  the  tumour  sometimes  assumes  a 
Biixed  character,  one  part  resembling  glioma  in  structure,  another  sar- 
tioma,  so  that  it  may  be  termed  "  glio-sarcoma,"  and  he  thinks  this  to 
he  &r  mofre  dangerous  in  character  than  simple  glioma.* 

Iwanofft  regards  the  small  outgrowths  from  the  membrana  limitans 
interna  observed  in  cases  of  retinitis,  and  which  sprout  into  the  vitreous 
humour,  in  the  light  of  small  gliomata.  They  do  not,  however,  appear 
to  have  anything  in  common  with  glioma.  Yirchow  thinks  that  a  sharp 
Hne  of  demarcation  cannot  be  drawn  between  glioma  and  inflammatory 
neoplasms  of  the  retina,  as  the  former  may  in  its  course  be  accompanied 
by  inflammatory  symptoms.  He  considers  "  that  the  name  glioma  is 
apposite,  as  the  neo-plastic  formation,  even  if  of  an  inflammatory  nature, 
sssmnes  a  more  permanent  character  and  tumour-like  form,  it  being, 
however,  of  course,  always  understood  that  its  structure  must  be  com- 
posed of  homologous  elements.  A  suppurative  retinitis  can  never  give 
rise  to  glioma."^ 

Yon  Gh*aefe,  however,  does  not  believe  that  glioma  is  due  to  an 
inflammatory  hyperplasia,  and  thinks  that  observations  which  have  been 
advanced  in  support  of  such  a  view,  have  depended  either  upon  the  fact 
that  the  sequels  of  intra-ooular  inflammations,  a.ejr.,  plastic  inflammations 
of  the  vitreous  humour,  or  subretinal  deposits,  have  been  mistaken  for 
gliomas ;  or  that  the  first  period  of  the  tumour  has  been  completely 
orerlooked,  and  the  consecutive  inflammatory  complications  were  sup- 
posed to  form  the  origin  of  the  disease.  Moreover,  as  he  points  out, 
clinical  observation  shows  a  marked  difference  between  the  first  period 
of  ghoma  and  an  inflammatory  hyperplasia. 

The  question  whether  glioma  is  to  be  regarded  as  a  malignant  disease 
is  still  considered  doubtful  by  some  observers.  Yon  Gba6fe,§  however, 
now  speaks  in  the  most  decided  manner  as  to  its  malignancy,  and 
thinks  that  this  increases  with  the  length  of  its  existence  and  the 
increase  of  its  development.    Glioma  difiers,  however,  from  sarcomatous 

•  "  Knnkhafte  OowhwiilBte,"  ii,  167.  t  "  A.  f.  0.,"  xi,  1, 148. 

t  Loc.  dt.,  159.  i  Loe.  eit.,  xiy,  2, 110. 
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tnmoiirs  of  the  choroid,  etc.,  in  this,  that  it  does  not  appear  seoond- 
arily  to  affect  distant  organs,  being  only  prone  to  local  infection.*  Thns 
Rindfleishf  found  in  a  case  of  glioma  that  there  was  a  small  nodnle  of 
tomonr  between  the  choroid  and  sclerotic,  and  that  similar  products 
existed  in  the  optic  nerve.  Hnlke;^  iz^ntions  a  case  in  which  the  retinal 
glioma  in  each  eje  extended  above  the  optic  nerves  within  the  sknll, 
and  in  which  he  distinctly  observed  the  growth  of  the  glioma  in  the 
connective  tissue  separating  the  bundles  of  nerve  fibres  in  the  nervo- 
trunk,  in  front  of  the  optic  commissure.  The  propagation  of  the 
disease  £rom  the  retina  occurs  in  two  directions — (1)  towards  the  choroid; 
(2)  to  the  optic  nerve ;  and  the  disease  of  the  latter  is,  according  to 
Hirschberg,  more  frequent  than  has  been  generally  supposed.  Out  of 
the  eight  cases  which  he  reports, §  the  optic  nerve  was  implicated  in 
six,  and  in  most  to  a  very  considerable  extent.  In  this  tendency  to  exten- 
sion of  the  disease  to  the  optic  nerve  and  thence  to  the  brain,  is  to  be 
sought  the  extreme  danger  of  retinal  gHoma,  for  a  seoondaiy  tumour  of 
the  brain  may  be  formed,  or  encephalitis  ensue.  Hence  the  necessity  of 
excising  the  eye  at  the  earliest  opportunity,  and  dividing  the  optic 
nerve  as  far  back  as  possible.  The  first  retro-ocular  extension  of  the 
disease  is  very  difficult  to  diagnose,  but  Yon  Gh*aefe||  has  found  that 
when  degeneration  of  the  optic  nerve  has  ensued,  the  eyeball  becomes 
slightly  more  prominent,  and  its  lateral  movements  somewhat  curtailed. 
There  is  also  more  resistance  felt,  if  the  eye  is  pressed  back  into  the 
orbit,  and  the  little  furrow  between  the  eyelids  and  wall  of  the  orbit  is 
obliterated.  When  the  orbital  adipose  tissue  is  once  impHeated,  the  pro- 
gress of  the  disease  is  very  rapid. 

The  ccmses  of  glioma  are  ofben  quite  obscure ;  but  in  some  cases  it 
iB  dearly  due  to  a  traumatic  origin.  It  occun.  fiu-  more  frequently  in 
children  than  in  adults,  and  generally  between  the  ages  of  two  and  ten. 
It  may,  according  to  Travers,  be  sometimes  congenital,  he  having  extir- 
pated such  an  eye  in  a  child  of  eight  months  old.  Sometimes  both  eyes 
are  affected  with  the  disease,  and  in  such  cases  Graefe  thinks  that  we 
must  not  consider  the  affection  as  having  been  propagated  from  one  eye  to 
the  other  by  way  of  the  chiasma,  for  in  the  cases  of  Saunders  and  Hayes, 
reported  by  Wardrop,  the  optic  nerve  of  the  secondarily  affected  eye 
was  found  to  be  quite  normal.  Nor  does  the  idea  of  a  dyscrasia  hold 
good,  on  account  of  the  immunity  of  other  organs  fr*om  metastatic  or 
secondary  gUomata.  Yon  Graefe  rather  seeks  the  explanation  in  the 
peculiar  symmetry  which  exists  between  the  two  eyes,  the  influence 

*  At  the  Heidelberg  Ophthaknologicsl  Congress  of  this  year,  Knapp,  howeyer, 
narrated  a  case  of  glioma  of  the  retina  in  which  there  were  found,  after  death, 
secondary  gliomata  in  the  lirer,  lung,  and  the  diploe  of  the  skull. 

t  "  Kl.  Monatsbl.,"  1868,  341.  J  "  R.  L.  O.  H.  Kep.,"  ▼,  172. 
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of  whidi  is  flo  often  and  Tery  markedly  illnfitrated  in  inflammatorj 
diseases  of  the  eye.  In  some  instances,  glioma  appears  to  be  here- 
ditary, and  occurs  in  several  members  of  the  same  family.  Thus 
Lercfae  mentions  four  children  being,  affected  with  it  ont  of  a  family  of 
seven ;  Sichel  saw  it  in  fonr  children  of  the  same  mother.  -  The  children 
affected  with  glioma  are  often  of  a  peculiarly  fair  and  beautiful  com- 
plexion, although  perhaps  somewhat  delicate  in  constitution. 

The  progwms  of  the  disease  is  always  extremely  grave,  as  the 
affection  is  very  apt  to  recur,  and  we  have  no  guarantee  that  the  optic 
nerve  is  not  already  implicated,  even  although  the  intra-ocular  tumour 
may  stdll  be  very  small.  For  this  reason,  the  immediate  removal  of 
the  eye  should  be  very  strongly  urged  as  soon  as  the  diagnosis  of 
glioma  is  established,  for  this  is  the  only  chance  of  saving  the 
patient's  life.  The  opinion  that  the  disease  may  become  spontane- 
ously arrested,  or  may  retrograde,  is  according  to  Yon  Graefe  quite 
erroneous.  For  he*  has  found  that  the  affection  progresses  steadily 
and  surely,  indeed  with  greater  steadiness  than  sarcoma  of  the  cho- 
roid, and  that,  reckoning  from  the  earliest  appearance  of  the  disease, 
when  the  tumour  still  only  occupies  a  small  portion  of  the  eye,  from 
one  to  three  years  elapse  before  its  extra-ocular  development  becomes 
manifest.  In  those  cases  in  which  this  occurs  at  very  early  age,  e.^., 
at  the  termination  of  the  first  year  of  the  child's  life,  he  considers  it 
probable  that  the  glioma  was  congenital. 

It  has  been  urged  by  some  surgeons,  that  the  extirpation  of  the  eye  is 
Tiaeless,  as  the  disease  is  sxu«  quickly  to  recur  and  end  fatally.  But  cases 
are  on  record  in  which  several  years  have  elapsed  after  the  operation, 
without  a  return  of  the  disease.f  The  rule  is,  therefore,  to  remove  the 
eye  at  tbe  earliest  possible  period,  so  that  there  may  be  the  chance  of 
the  optic  nerve  being  still  unaffected. 

The  (diief  danger  is,  that  the  disease  should  extend  to  the  brain,  or 
that  the  tumour,  increasing  more  and  more  in  size,  should  perforate 
the  eyeball,  and  from  the  severe  pain,  the  great  enlargement  of  the 
tumour,  the  occurrence  of  hsemorrhage,  etc.,  undermine  the  patient's 
heahh.  Cerebral  complications  should  be  suspected,  if  the  patient 
becomes  drowsy,  languid,  and  stupid,  lying  about  and  sleeping  a  great 
deal,  if  there  is  great  and  constant  headache,  or  if  symptoms  of 
paralysis  manifest  themselves.  But  even  when  the  tumour  has  burst 
through  the  coats  of  the  eyeball,  and  is  fungating  extensively,  its 
removal  is  advisable,  more  especially  if  there  is  much  pain  and 
hffimorrhage.  It  must,  moreover,  be  remembered  that  it  is  the  only 
chance  of  prolonging  life,  and  of  alleviating  the  dreadftd  sufferings  of 
the  patient.     In  excising  the  eye,  the  optic  nerve  should  be  divided 

•  "A.f.  0.,"xiT,2,186. 
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very  &r  back,  in  order,  if  possible,  to  remoye  all  tke  disease.  Von 
Graefe  is  in  the  liabit,  in  snch  cases,  of  passing  a  Beiirotome  (after 
lie  has  divided  the  oonjnnctiTa)  along  the  outer  wall  of  the  orbit  to  the 
bottonL  of  the  latter,  then  palling  the  eye  as  far  forward  as  possible^ 
and  dividing  the  optic  nerve  qnite  close  to  the  optic  foramen ;  he  then 
proceeds  with  the  excision  in  the  osnal  manner.  If  the  disease  has 
extended  to  the  tissue  of  the  orbit,  it  will  be  advisable  to  apply  the 
chloride  of  zinc  paste  after  the  removal  of  the  eyebaU,  so  as  to  destroy, 
if  possible,  all  the  morbid  tissue. 

14— ATROPHY  OP  THE  RETINA. 

Atrophy  of  the  retina  is  met  with  as  the  final  stage  of  many  of  the 
intra-ocular  inflammations,  of  glaucoma,  and  cerebral  amaurosis.  It 
may  be  partial  and  confined  to  certain  portions  or  elements  of  the 
retina,  or  complete,  the  whole  retina  becoming  greatly  attenuated  and 
changed  into  a  thin,  transparent,  fibrillar  connective  tissue,  which  is 
so  delicate  that  the  details  of  the  choroid  can  be  seen  with  unusual 
distinctness,  and  the  faint,  normal  reflex  of  the  retina  is  entirely 
absent.  The  retinal  vessels  become  excessively  attenuated,  and  at  last 
changed  into  thin  streaks  or  lines,  or  disappear  more  or  less  completely. 
The  optic  nerve  at  the  same  time  shows  all  the  symptoms  of  advanced 
degeneration  (perhaps  glaucomatous  excavation)  and  atrophy.  In  the 
retinal  atrophy  which  ensues  upon  inflammation,  the  retina  is  generally 
for  a  time  more  or  less  opaque,  and  studded  perhaps  here  and  there 
with  patches  of  exudation,  but  subsequently  it  becomes  more  and  more 
thinned  and  transparent.  Deposits  of  pigment  and  cholesterine  are 
sometimes  noticed  in  the  atrophied  tissue. 

15— CYSTS  m  THE  RETINA. 

These  may  occur  in  varying  number,  and  differ  in  size  firom  a  small 
pea  to  a  hazel  nut.  On  a  section  of  the  globe,  they  appear  to  the 
naked  eye  as  small  transparent  vesicles,  studded  over  the  outer  portion 
of  the  retina.  They  are  probably  produced  by  the  development  of 
colloid  material  in  the  external  granular  layer,  and  by  a  proliferation 
of  the  radiating  tiiibecular  fibres  (Iwanoff  ).*  The  latter  form  the  outer 
and  lateral  walls  of  the  cyst,  the  internal  wall  being  formed  by  the 
internal  layers  of  the  retina.  Mr.  Yemon  has  met  with  cysts  in  the 
retina  in  four  instances,  which  will  be  fdUy  reported  in  *'  R.  L»  0.  H. 
Rep.,"  vi,  8. 

•  «  Kl.  M.,"  1864,  p.  417. 


Chapter  IX. 


DISEASES  OF  THE  OPTIC  NERVE 


1.— INFLAMMATION    OF     THE     OPTIC     NERVE    (OPTIC 
NEURITIS,  NBURO-RETINITIS)  Plate  VI,  Pigs.  13  and  14. 

IxFLAHMATiOK  of  the  optic  nerve  is  distingaislied  hy  the  following 
Qphthahnneoopio  symptoms.    At  the  ontset,  there  exists  a  oertaiii  degree 
of  hyperemia  and  oedema  of  the  optic  nerye  entrance  and  of  the  retina 
in  its  Ticuiity,  so  that  the  disc  appears  abnormally  red  and  somewhat 
opaqne  and  swoU^i,  its  outline  being  hazy  and  indistinct.    In  some  cases 
the  neoTitiB  is  partial,  the  serons  infiltration  and  swelling  being  at  first 
cidefiy  or  entirely  confined  to  one  portion  of  the  disc.     Bnt  the  in- 
flammatory symptoms  soon  become  more  marked.      The  optic   disc 
beooraes  enlarged,  swollen,  and  prominent,  and  its  outline  irregnlar  and 
indistinct  (from  the  ezndation  of  lymph  covering  the  choroidal  ring), 
80  that  it  passes  over  into  the  retina  without  any  sharp  line  of  demarca- 
tion.    Moreover,  the  smooth,  transparent,  delicate  pink  appearance  of 
the  disc  is  lost,  and  it  assumes  an  opaque  reddish-grey  tint ;  the  effu- 
sion of  lymph  into  the  optic  nerve  causing  it  to  appear  striated  and 
"  woolly."     On  account  of  the  great  swelling  and  prominence  of  the 
disc,  it  can  be  seen  at  some  little  distance  in  the  erect  image ;  the  re- 
finction  having  in  &ct  become  hypermetropic.      The    inflammation 
genenJly  extends  more  or  less  on  to  the  retina  in  the  vicinity  of  the 
disc,  rendering  the  former  hazy  and  indistinct.     The  appearance  of  the 
retinal  vessels  is  also  markedly  changed.     The  veins  are  much  dilated, 
dark,  and  often  very  tortuous,  dipping  here  and  there  into  the  infiltra- 
tion, so  as  to  be  more  or  less  covered  and  hidden  by  it,  and  interrupted 
in  their  oonrse.     The  arteries  may,  on  the  other  hand,  be  so  much 
diminished  in  calibre  as  to  be  hardly  distinguishable.     On  accoxmt  of 
the  development  of  numerous  small  vessels  on  the  disc,  the  latter  is 
very  red  and  vascular,  its  edge  looking  perhaps  as  if  it  were  covered 
by  a  reddish  fringe.     On  and  around  the  disc,  are  scattered  numerous 
striated  blood  extravasations,  of  varying  size  and  shape.     On  using  a 
high  magnifying  power,  we  are  often  able  to  make  out  that  the  apparent 
hsemorrhagic  effusions  in  reality  consist  of  minute,  closely  packed,  newly 
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developed  blood-yessels.  The  inflammatory  sweUing  and  exadation 
may,  however,  be  so  considerable  that  the  vessels  are  completely  hidden 
on  the  disc,  and  can  only  be  foUowed  np  to  its  margin,  and  only  here 
and  there  can  the  ontline  of  a  vessel  be  faintly  traced  on  its  expanse. 
Although  cases  of  retinitis,  more  especially  the  parenchymatons  and 
nephritic,  are  generally  accompanied  by  a  certain  degree  of  inflamma- 
tion of  the  optic  nerve,  I  shall  here  confine  myself  to  the  description 
of  optic  nenritis  as  an  idiopathic  disease,  and  not  as  a  part  symptom  of 
inflammation  of  the  retina. 

We  may  distinguish  two  principal  forms  of  optic  nenritis,  viz.,  1. 
The  ^^  engorged  papilla^"*  (Stannng's  papille  ofV.  Qraefe),  in  which 
the  inflammation  commences  in  the  papilla  (optic  disc)  and  extends 
upwards  along  the  trunk  of  the  nerve,  but  generally  stopping  short  at 
the  lamina  cribrosa.  Hence  it  might  very  well  be  termed  "  ascending" 
neuritis. 

2.  The  "  descending  neuritis,"  in  which  the  inflammation  commences 
extra-ocularly  and  extends  downwards  to  the  optic  disc. 

The  engorged  papilla  is  almoet  always  due  to  an  impediment  in  the 
circulation  within  the  nerve,  which  may  be  caused  by  an  intra-orbitaJ 
tumour  pressing  upon  the  nerve,  or  by  an  increase  in  the  intra-cranial 
pressure  and  consequent  retardation  and  impediment  of  the  circulation 
in  the  ophthalmic  vein.  This  mechanical  obstruction  to  the  circulation 
in  the  central  vessels  of  the  retina,  is  soon  followed  by  serous  infiltra- 
tion of  the  optic  nerve,  and  subsequently  by  inflammatory  proliferation 
of  its  connective  tissue  elements.  Hence,  there  is  a  considerable 
swelling  of  the  nerve,  and  as  the  firm  scleral  ring  cannot  yield,  but 
closely  embraces  it,  the  nerve  is  here  more  or  less  strangulated,  which 
impedes  the  circulation  still  more.  The  irritation  produced  by  this 
compression  is  soon  followed  by  inflammation. 

Yon  Gb'aefet  was  the  first  to  recognise  the  connection  between 
optic  neuritis  and  affections  of  the  brain,  as  well  as  certain  morbid  con- 
ditions of  the  orbit.  According  to  him,  the  engorged  papilla  is  chiefly 
distinguished  by  great,  but  perhaps  partial,  swelling  and  prominence  of 
the  disc,  numerous  and  considerable  hflsmorrhages  on  and  around  the 
papilla,  and  great  dilatation,  darkness,  and  tortuosity  of  the  veins ;  the 
arteries  being  on  the  contrary  very  small,  attenuated,  and  often  almost 
bloodless.  The  inflammatory  infiltration  of  the  retina  is  confined  to 
the  close  vicinity  of  the  nerve  entrance.  In  the  descending  neuritis  the 
tissue  of  the  nerve  is  more  diffusely  clouded,  but  the  swelling  and 
redness  of  the  disc  are  much  less,  and  its  tint  is  of  a  faint  grey.     The 

*  The  "  iBcIi»mia  of  the  disc "  of  Dr.  Allbutt,  whose  interesting  Lectures  on 
Optic  Neuritis,  "  Med.  Times  and  Gkuette,"  1868,  I  would  strongly  recommend  to 
the  attention  of  the  reader. 

t  "  A.  f.  0./»  Tii,  2,  68. 
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Opacity  of  the  reima  is  more  difiiise  and  extensiye,  and  reaches  deeper 
into  its  Btructure.  The  retinal  arteries  are  considerably  diminished  in 
caHbre,  but  the  yeins  are  less  dilated  and  tortaons  than  in  the  engorged 
papilla.  On  account  of  the  more  extensive  implication  of  the  retina, 
as  ^Brell  as  the  appearance  of  white  patches  on  it,  the  disease  sometimes 
assmnes  a  certain  similarity  to  nephritic  retinitis,  and  might  even  be 
T¥iigtik.lri»n  for  it  by  a  superficial  carefnl  observer.  The  chief  points  in 
the  differential  diagnosis  of  these  two  diseases  have  been  already  men- 
tioned in  the  article  npon  the  *'  Retinitis  Albnminniica"  (page  338). 
On  acoonnt  of  its  involving  so  considerable  a  portion  of  the  retina,  this 
form  might  be  called  nenro-retinitis. 

It  must  be  stated,  however,  that  the  distinctive  characters  of  these 
two  forms  of  neuritis  are  not  often  so  strongly  marked,  and  also  that 
the  one  may  pass  over  into  the  other,  and  thus  give  rise  to  a  mixed 
gronp  of  ophthalmoscopic  appearances.  Sometimes  in  the  descending 
nenritas,  the  opacity,  swelling,  and  redness  are  chiefly  confined  to  the 
periphery  of  the  disc,  the  central  portion  being  relatively  but  little 
involved. 

In  some  cases  of  optic  neuritis  in  children,  Mr.  Hutchinson  has  met 
with  a  peculiar  appearance  of  the  retina  in  the  region  of  the  yellow 
spot,  vis.,  a  group  of  highly  refractive  globules,  resembling  at  the  first 
glance  a  cluster  of  spider's  eggs ;  these  groups  are  almost  symmetrical 
and  very  definite.* 

When  the  inflammatory  symptoms  subside,  the  morbid  products 
become   gradually  absorbed,  the  swelling   and    prominence    of   the 
papilla  diminish,  and  it  gradually  becomes  flat;  at  the  same  time  assum- 
ing a  paler  tint,  the  neighbouring  retina  remaining  perhaps  a  little 
clouded.     The  retinal  veins  diminish  in  size  and  tortuosity,  the  blood 
extravasations  become  absorbed,  the  opacity  of  the  retina  disappears, 
and  the  disc  may  gradually  reg^ain  a  more  normal  appearance,  and 
vision  may  be  restored.     As  the  swelling  and  infiltration  of  the  nerve 
are  &r  more  considerable  in  the  engorged  papilla  than  in  the  de- 
scending neuritis,  the  absorption  is  also  less  rapid  than  in  the  latter.     In 
severe  cases  recovery  is,  however,  the  exception  not  the  rule,  for  the 
nerve  generally  becomes  atrophied.      Even  in  those  cases  in  which 
vision  is  restored,  the  disc  remains  somewhat  opaque  and  of  a  palish 
creamy  tint.     We  are,  however,  generally  able  for  a  long  time  to  dis- 
tiDguish  the  atrophy  ensuing  upon  optic  neuritis,  from  that  which  is  met 
inUi  in  cerebral  or  cerebro-spinal  amaurosis,  and  which  is  termed  simple 
or  progressive  atrophy.    In  the  atrophy  consecutive  upon  optic  neuritis, 
the  outline  of  the  disc  remains  somewhat  hazy  and  indistinct,  and  does 
not  show  the  clearly  cut,  sharply  defined  contour  so  characteristic  of  the 
othor  form.     The  disc  may  also  remain  somewhat  swollen,  and  its 

•  "  Ophth.  Ho«p.  Bep./'  t,  4,  808. 
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wbitenesa  lacks  fetmsparenoy  and  lustre,  being  dull  and  of  an  opaque 
and  somewhat  creamy  tint.  The  retinal  yeinS)  moreover,  retain  for  a 
long  time  a  certain  degree  of  dilatation  and  tortnosity,  but  as  time 
passes  on  -these  differences  gradually  &de  away,  and  finally  the  disc 
assumes  the  appearance  of  that  met  with  in  simple  progressiye  atrophy. 
When  the  infiltrations  into  the  optic  nerve  and  retina  become  absorbed, 
we  often  notice  a  slight  thinning  and  atrophy  of  the  choroid  at  these 
points. 

The  disease  generally  affects  both  eyes  (especially  where  it  is  due 
to  cerebral  causes),  either  simultaneously  or  at  a  very  short  interval^ 
being,  according  to  Bouchut,  most  marked  in  the  eye  corresponding 
to  the  hemisphere  which  is  most  severely  involved.  If  the  cause  is 
intra-orbital,  it  is,  of  course,  quite  different.  I  have,  however,  met  with 
an  instance  in  which  the  disease  (the  cause  of  which  could  not  even  be 
surmised)  remained  entirely  confined  to  one  eye. 

The  sight  is  often  greatly  impaired.  Sometimes,  the  loss  of  vision 
is  very  sudden,  the  patient  becoming  perhaps  so  blind  within  a  few 
hours  or  days,  as  to  be  quite  unable  to  distinguish  between  light  and 
dark.  But  the  impairment  of  vision  does  not  necessarily  oosrespond  to 
the  striking  morbid  alterations  presented  by  the  disease ;  indeed,  the 
sight  may  even  be  perfectly  normal  in  cases  of  marked  optic  neuritis. 

I  have  at  the  present  time  a  case  of  monocular  neuritis  under  my 
care,  in  which  the  acuity  of  vision  has  remained  perfectly  normal  through- 
out, and  a  riiort  time  ago  I  saw  two  cases  of  optic  neuritis  with 
Dr.  Eughhngs  Jackson,  in  each  of  which  the  patient  could  read  No.  1 
of  Jager;  indeed,  Dr.  Jackson  assures  me  that  such  cases  are  by  no 
means  of  unfrequent  occurrence,  but  are  not  often  observed  by  the 
ocuHst,  simply  because  the  latter  is  only  consulted  when  the  sight  10 
b^finning  to  fiiil.  Whereas,  the  physician  is  called  in  on  account  of 
some  other  symptom,  he  suspects  cerebral  disease,  examines  the  eyesF 
with  the  ophthalmoscope,  discovers  optic  neuritis,  and  yet  finds  that 
the  sight  is  unimpaired.  Mauthner*  narrates  an  interesting  case,  in 
which  a  patient  affected  with  optic  neuritis  retained  a  normal  acutenesa 
of  vision  up  to  the  time  of  his  death  (which  was  sudden).  The  post- 
mortem examination  revealed  the  existence  of  interstitial  optic  neuritis, 
but  the  retina  was  healthy  quite  up  to  the  optic  nerve. 

The  field  of  vision  is  generally  also  more  or  less  affected,  and  this  is  a 
point  of  much  prognostic  importance,  for  according  to  Von  Ghraefe,t  w» 
almost  always  find  that  in  those  cases  of  optic  neuritis  in  which  the 
field  of  vision  is  contracted,  at  least  a  partial  atrophy  of  the  optic  nerve 
and  retina  ensues.  The  pupil  is,  as  a  rule,  dilated  and  sluggish,  or  even 
perhaps  almost  immovable.    But  if  the  sight  is  good,  it  may  be  hardly, 

*  '*  Lehrbuch  der  Ophthalmosoopie/'  p.  293. 
t  "  El.  Monatabl.,"  p.  9, 1863. 
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if  at  all,  mfieeted.    The  patieiit  is  often  nmoh  troubled  with  sotyjeGtiTe 

appeanmoes  of  light  (photc^Mies  and  chromopBieB)  which,  from  their 

fJmtaHtin  aiiapeB  and  constant  presence,  may  proTe  a  source  of  great 

distress  and  anxiety.    If  the  nenritis  is  due  to  a  cerebral  cause,  it  is 

generally  accompanied  by  more  or  less  marked  symptoms  of  brain 

diseaae,  each  as  loss  of  memory,  giddiness,  vomiting,  impairment  of  the 

Eeuse  of  smell,  taste,  or  hearing,  epileptoid  fits,  paralytic  affections, 

seTere  headache,  eta    The  cephalalgia  is  often  very  great  and  protracted, 

the  patient  being,  perhaps,  unable  to  localise  it  exactly,  as  it  extends 

over  the  whole  head.    Yon  Qraefe  calls  attention  to  iiie  tact  that  in 

cases  of  cserebraJ  tumour,  the  position  of  the  latter  may  sometimes 

he  ascertained  by  the  acute  pain  produced  by  sharply  tapping  with  the 

finger  tho  corresponding  portion  of  the  cranium,  which  also  temporarily 

increases  the  severity  of  the  general  headache. 

Causes. — ^The  engoiged  papilla  may  be  caused  by  morbid  processes 
within  the  orbit,  which  give  rise  to  great  protrusion  of  the  eye,  or  prea* 
sore  upon  the  optic  nerve,  and  consequently  impediment  of  the  circu- 
lation. Amongst  such  causes,  must  be  especially  instanced  tumours, 
and  inflammation  of  the  periosteum  or  the  cellular  tissue  of  the  orbit, 
hk  such  eases,  we  often  enjoy  an  opportunity  of  watching  how  the 
symptoms  of  optic  neuritis  disappear,  and  the  sight  becomes  restored, 
when  the  tumour  has  been  removed,  or  the  inflammation  has  subsided 
and  the  eye  returned  to  its  normal  position. 

This  fann  of  optic  neuritis  is,  moreover,  very  frequently  produced 
by  certain  cerebral  affections  which  exert  a  direct  pressure  upon  the 
cavernous  sinus,  and  thus  impede  the  venous  circulation,  or  effect  this 
by  an  increase  in  the  pressure  of  the  intra-cranial  circulation  {e.g.^  in 
hydrocephalus).     Amongst  these  causes,  cerebral  tumours  must  be 
espedaJly  mentioned,  being  situated,  perhaps,  at  the  base  of  the  brain, 
or  in  the  hemispheres.    This  impediment  of  the  circulation  in  the 
ophthalmic  vein,  gives  rise  to  mechanical  congestion  of  the  papilla, 
which,  as  has  been  already  mentioned,  is  soon  followed  by  serous  infil- 
tration, and  subsequently  by  inflammatory  proliferation  of  the  connective 
tissue  elements  of  the  optic  nerve.     But,  as  was  originally  pointed  out 
by  Yon  Graefe,  the  obstruction  in  the  cavemouB  sinus  aJone  would  not 
suffice  for  this,  but  the  effect  of  the  firm,  unyielding  sclerotic  ring  in 
increasing  any  tendency  to  stasis  in  the  circulation  must  also  be  taken 
into  account.    Cases  of  engorged  papilla,  in  which  cerebral  tumours  were 
found  after  death,  have  been  recorded  by  Yon  Graefe*  and  others. 
But  although  this  form  of  optic  neuritis  will  lead  us  to  suspect  the 
presence  of  a  cerebral  tumour,  it  is  by  no  means  always  diagnostic  of 
it,  as  such  tumours  may  in  some  cases  produce  simple  atrophy  of  the 
optic  nerve  by  direct  pressure  upon  the  latter.     Or  they  may  set  up 
•  "EL  MonatabL/'  p.  9, 1863 ;  also  "A.  f.  O./'  yu,  2,  68. 
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inflammation  of  the  meninges,  whicli,  extending  to  the  optic  nerve,  giYCB 
rise  to  descending  neniitis.  The  latter  disease  is,  therefore,  sometimes 
met  with  in  cases  of  meningitis  or  arachnitis,  in  which  the  inflammation 
extends  to  the  optic  nerve,  and  travels  down  to  the  papilla  and  retina. 
We  maj,  however,  have  mixed  forms  of  nenritis,  in  which  the  phe- 
nomena presented  by  the  disease  are  partly  due  to  inflammation  of  the 
tmnk  of  the  nerve,  and  partly  to  obstruction  in  the  circulation. 

In  one  case  of  descending  neuritis  narrated  by  Yon  Qraefe,*  the  cir- 
cumscribed basilar  meningitis  was  found  to  be  caused  by  a  peculiar 
entozoon,  situated  partly  in  the  right  hemisphere  and  partly  at  the  base 
of  the  cranium. 

Indeed,  according  to  Dr.  Hughlings  JackBon,t  who  has  made  so 
many  interesting  and  valuable  researches  upon  the  affections  of  the  eye 
met  with  in  cerebral  diseases,  optic  neuritis  may  be  produced  by 
"  coarse  "  disease  of  almost  any  part  of  the  cerebrum,  or  cerebellum. 
This  being  so,  I  cannot  do  better  than  give  the  following  smnmary 
of  his  experience  and  views,  which  appeared  in  the  Hospital  Beports  of 
the  "  British  Medical  Journal "  (March  28, 1868). 

"  We  now  report  remarks  on  an  acute  condition  of  the  optic  nerves, 
which  is  followed  by  another  kind  of  atrophy.  It  is  to  be  kept  in  mind 
that  the  following  remarks  apply  to  cases  of  optic  neuritis  ('descending 
neuritis')  seen  in  physicians'  practice,  and  contain  an  accurate  although 
a  very  brief  statement  of  the  chief  conclusions  at  which  Dr.  Hughlings 
Jackson  has  arrived. — Optic  neuritis  from  intracranial  disease  is  always 
double,  even  when  the  disease  giving  rise  to  it  is  quite  limited  to  a 
single  cerebral  hemisphere. — ^Not  unfrequently  one  eye  suffers  more  than 
the  other,  but,  even  when  one  cerebral  hemisphere  is  alone  diseased, 
there  does  not  seem  to  be  any  constant  relation  betwixt  the  side  of  the 
brain  affected  and  the  eye  more~  affected. — ^Although,  in  physicians* 
practice,  the  local  disease  causing  optic  neuritis  is  most  often  of  the 
cerebral  hemisphere,  it  may  be  in  any  part  of  either  the  cerebral  or  cere- 
bellar hemispheres,  or  at  the  base  of  the  skuU. — ^Dr.  Hughlings  Jackson 
has  not  yet  found  optic  neuritis,  nor  indeed  optic  atrophy  of  any  kind, 
with  disease  limited  to  the  optic  thalamus,  to  the  pons,  or  to  the  medulla 
oblongata. — ^The  intracranial  disease  is  almost  always  coarse. — ^The  intra- 
cranial disease  may  be  of  many  kinds,  probably  of  any  coarse  kind. 
Thus  Dr.  Hughlings  Jackson  has  found  optic  neuritis  with  tumour,  with 
abscess,  with  blood-clot,  with  syphilitic  ''deposit,"  and  with  hydatid 
cyst,  and  all  these  of  the  cerebral  hemisphere. — He  has  not  found,  with 
one  exception,  any  but  the  most  trifling  unusual  intra-ocular  appear- 
ances in  the  chorea  of  children ;  a  disease  which  he  supposes  (see 

•  "  KL  M.,"  1864,  p.  867. 

t  Vide  Dr.  HughlingB  Jackson's  contributions  upon  these  subjects  in  the  *'  B.  L. 
O.  H.  Reports,"  <<The  London  Hospital  Reports,"  "Med.  Times,"  etc. 
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*  London  Hospital  Reports,'  voL  i.,  1864 ;  '  Lancet,'  Nov.  26th,  1864 ; 
'Med.  TimeB   and  Gazette,'  Jan.  28th,  1865)  to  depend,  at  least  fre- 
qnentlj  on  plugging  of  small  branches  of  the  middle  cerebral  arteiy. 
Chorea  in  cliildren  does  not  at  all  events  depend  on  coarse  disease  of 
the  brain.     From  a  superficial  point  of  view  it  is.  Dr.  Hnghlings 
Jackson  thinVs,  somewhat  striking  that  marked  pathological  changes 
in  the  optic  discs  are  not  nnfreqnently  found  with  unilateral  spasm,  and 
with  unilateral  palsy,  and  scarcely  ever  with  unilateral  irregular  move- 
ments.   Choreiform  movements  are  sometimes  observed  during  recovery 
&om  the  *  epileptic  hemipl^ia '  which  occasionally  occurs  with  optic 
neuritis.     However,  the  real  association  is  not  of  optic  neuritis  with 
one-sided  spasm  or  palsy,  but  with  intracranial  coarse  disease,  which 
coarse  diaeaae,  when  it  is  of  one  cerebral  hemisphere,  may  produce  both 
optic  nenritis  and  the  condition  (corpus  striatum  neuritis  ?)  on  which 
the  one>8ided  spasm,  or  palsy,  or  both  depend.    We  should  not,  he 
Uunka — TnaVing  a  mistake  analogous  to  that  the  old  astronomers  made 
—consider  amaurosis,  from  optic  neuritis,  or  the  atrophy  which  follows 
it,  to  be  the  centre  point  of  a  case  around  which  all  the  other  symptoms 
'  revolve ;'  but  rather  try  to  find  the  central  disease— in  physicians' 
practioe  often  coarse  disease  of  one  cerebral  hemisphere— to  which  each 
of  the  symptoms  (headache,  convulsions,  amaurosis  from  optic  neuritis), 
is  equally  subordinate.     He  thinks  it  is  not  warrantable,  even  when  we 
find  a  lump  of  syphiHtic  disease  in  the  cerebral  hemisphere  post  mortem^ 
to  say  that  optic  neuritis  is  '  caused  by  syphilis,'  since  just  the  same 
ophthalmoscopic  appearances  may  occur  with  other  sorts  of  'foreign 
bodies'  in  the  very  same  part  of  the  brain.     How  it  happens  that  a 
foreign  body  in  the  brain  sometimes  '  excites '  changes  about  itself,  and 
sometimes  does  not,  is  the  subject  of  speculations  of  very  difierent 
kinds  into  which  we  do  not  now  enter. — Optic  neuritis  does  not  depend 
on  hss  of  Junction  of  the  part  which  the  coarse  disease  destroys,  as  does 
loss  of   power  of  intellectual  expression   (aphasia). — Optic  neuritis 
requires  time  for  its  production.     Thus,  although  it  occurs  with  blood- 
clot,  it  never,  in  Dr.  Hughhngs  Jackson's  experience  at  least,  occurs  with 
recent  blood-clot. — ^When  coarse  disease  of  one  cerebral  hemisphere  gives 
rise  to  headache,  vomiting,  tmilateral  spasm,  amaurosis  frx)m  optic 
nenritis ;  or,  let  us  say,  to  the  larger  uproar  called  '  cerebral  fever,' 
involving  all  or  most  of  these,  the  probability  is  that  there  is  but  one 
idea  throughout,  viz.,  a  '  foreign  body,'  and  changes  difiused  from  it  in 
difierent  directions,  on  which  diffiised  changes  the  symptoms  directly 
depend. — The  most  important  clinical  fact  about  optic  neuritis  is,  that 
it  may  exist  for  a  varying  time — a  few  days,  a  few  weeks,  or  a  few 
months — ^without  any  apparent  defect  of  sight.     It  must  he  looked  for  in 
every  case  of  cerebral  disease,  at  all  events  in  every  case  of  cerebral 
ferer. — ^It  is  necessary  to  look  for  it  in  cases  of  loss  of  speech  from 
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disease  of  the  hemispliere.  As  implied  in  the  foregoing,  it  is  only  likely 
to  occTir  in  oases  where  the  speech  defect  depends  on  coarse  disease,  let 
US  say  on  a  large  clot,  and  then  only  some  time  after  the  seizure.  A 
blood-clot  canses  loss  of  speech  as  a  destroyer  of  an  elaborate  stractare, 
and  subsequently  optic  nenritis  in  its  character  as  a  foreign  body. 
However,  optic  nenritis  is  rarely  associated  with  blood-clot." 

But  we  sometrmes  meet  with  cases  of  optic  nenritis,  (in  which  it 
is  quite  impossible  to  detect  any  cause  or  any  impairment  of  the 
health,  except  perhaps  some  derangement  of  the  uterine  functions,  e.g.^ 
insufficiency  of  the  catamenia.  I  have  seen  several  instances  of  this 
kind  in  young  and  delicate  females,  who  otherwise  enjoyed  perfect 
health.  Such  cases  recover  completely,  if  they  are  seen  at  the  outset 
of  the  disease,  and  are  actively  and  efficiently  treated.  Mr.  Hulke,  in 
an  interesting  paper  on  optic  neuritis,*  narrates  such  cases,  and  also 
others,  in  which  it  occurred  in  connection  with  diphtheria^  rheumatic 
fever,  etc. 

To  prove  that  the  distinction  between  the  engorged  papilla  and  the 
descending  neuritis  is  not  a  theoretical  or  arbitrary  one,  we  need  only 
pay  attention  to  the  differences  in  the  anatomical  changes  met  with  in 
these  two  forms.  In  the  engorged  papilla,  the  inflammatory  changes 
are  generally  chiefly  confined  to  the  intra-ocular  end  of  the  optic  nerve, 
and  do  not,  as  a  rule,  extend  backwards  beyond  the  lamina  cribrosa, 
although  the  intimate  structure  of  the  latter  is  often  greatly  changed, 
and  its  characteristic  features  rendered  indistinct.t  Mauthner^  has 
seen  some  preparations  of  Iwanoff  *s,  in  which  the  proliferation  of  the 
connective  tissue,  instead  of  stopping  short  at  the  lamina  cribrosa,  had 
extended  somewhat  along  the  trunk  of  the  nerve,  and  had  thus  given 
rise  to  ascending  neuritis. 

In  descending  neuritis,  Virchow§  found  that  besides  hypertrophy  of 
the  vessels  and  increase  in  the  width  of  the  nerve  fibres,  the  whole 
trunk  of  the  nerve  had  undergone  inflammatory  changes.  Tlie  neu- 
rilemma was  thickened,  and  showed  cystoid  detachments.  Besides 
this  peri-neuritis,  the  elements  of  the  interstitial  connective  tissue 
had  undergone  proliferation,  producing  degeneration  and  destruction  of 
the  nerve  tubules.  || 

The  prognosis  must  in  aU  co^e^'be  extremely  doubtful  and  guarded, 
and  in  the  great  majority  unfavourable,  for  as  a  rule  optic  neuritis  ends 
in  more  or  less  complete  atrophy  of  the  nerve  and  loss  of  sight. 
Besides  the  question  of  vision,  it  must  also  be  remembered  that  there 
arises  the  still  more  important  one  of  life,  for  but  too  frequently  optic 

*  "  B.  L.  O.  H.  Bep.,"  ri,  2.  f  Sohweigger,  Vorlesungen,  p.  186. 

t  "  Lehrbuch  der  Ophthahnoscopie,"  p.  289.     §  "  A.  f.  O.,"  xii,  2, 117. 
II  Vide  also  Dr.  Leber's  intereBting  paper  on  Optic  Neuritis,  "  A.  f.  O.,"  xiv,  2, 
838. 
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neoritu  is  caoaed  by  most  dangeroiiB  and  incurable  affeotions  of  the 
faram.     The  most  favourable  cases  are  those  in  whidi  the  disease  is  dne 
to  some  temporary  and  relievable  cause,  snch  as  irregularities  in  the 
faUamienia,  etc.,  or  a  tnmonr  or  inflammation  in  the  orbit.     But  even  in 
these,  the  morbid  changes  in  the  optic  nerve  may  have  been  so  great  as 
to  prevent  any  restitntion  cui  wttegrum,  and  the  end  is,  atrophy  of  the 
nerve  and  blindness.     On  the  whole,  the  cases  in  vdiioh  the  progress  of 
the  disease  and  the  loss  of  sight  have  been  very  rapid,  afford  a  more 
&voarable  prognosis  than  those  in  which  they  have  been  slow  and 
gradual.     In  the  former  instance,  a  perfect  recovery  may  result,  even 
aithoa^fa  all  quantitative  perception  of  light  has  been  temporarily  lost.* 
With  regard  to  the  iareatment,  we  can  only  lay  down  general  roles, 
as  it  must  be  varied  according  to  the  nature  of  the  cause  and  the 
ezigraides  and  pecuHarities  of  individual  cases.     If  the  disease  is  seen 
at  the  outset,  the  patient  should  be  placed  as  soon  as  possible  under 
tiie  influence  of  mercury  (inunction).     If  the  patient  is  delicate,  tonics 
should  be  at  the  same  time  administered.     I  have  several  times  ob- 
served that  this  line  of  treatment  has  exerted  a  markedly  fiivourable 
influence  upon  the  progress  of  the  disease  and  the  morbid  effusion,  the 
absorption  <^  which  it  hastens  and  &cilitates.     This  is  especially  the 
case  when  the  disease  occurs  without  any  special  intra-orbital  or  cerebral 
caoae,  as  in  females  suffering  from  derangement  of  the  uterine  func- 
tions,  or   persons  affected  with  the  suppression  of  some  customary 
discharge,  or  great  inaction  of  the  skin.     In  some  of  these  cases  I  have 
seen  a  complete  recovery  resulting  from  the  combined  influence  of 
mercury  and  the  local  application  of  the  artificial  leech.     The  action  of 
the  akin  should  be  stimnlated  by  diaphoretics,  and,  if  the  patient  will 
submit  to  it,  a  course  of  treatment  by  Zittmann's  decoction,  which 
proves  especially  beneficial  in  syphilitic  cases.     If  the  disease  is  not 
seen  till  a  later  stage,  when  permanent  changes  in  the  nerve  have 
abeady  occurred,  I  do  not  think  that  any  benefit  will  be  derived  from 
saHvation,  and.  should  prefer  the  administration  of  small  doses  of  the 
bichloride  of  mercury,   p^haps  in  combination  with  the  iodide  and 
bromide  of  potassium. 

The  severe  and  often  very  violent  pain  in  the  head  with  which  the 
patients  are  frequently  affected  when  the  disease  depends  upon  a  cerebral 
lesion,  is  generally  relieved  by  a  suppurating  blister,  or,  still  better,  a 
•eton  in  the  nape  of  the  neck. 

To  alleviate  the  congestion  of  the  optic  nerve  and  retina,  the  artificial 
leech  should  be  applied  several  times  at  intervals  of  a  few  days,  bat 
should  then  be  desisted  from  if  no  benefit  results.  If  the  patient  is 
weak  and  delicate,  dry  cupping  should  be  substituted. 

•  «A.f.  0.,"xii,2, 183. 
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Under  the  head  of  optic  netiritis,  Yon  Graefe*  has  lately  called 
attention  to  cases  in  wliich  there  was  an  extremely  sudden  loss  of  sight, 
the  patient  becoming,  without  any  clearly  defined  cause,  so  absolutely 
blind  in  the  course  of  a  few  hours  as  to  be  unable  to  distinguish 
between  light  and  darkness.    He  says : — "  After  constitutional  diseases 
of  different  kinds  (I  have  obseryed  it  occurring  after  measles,  febrOe 
gastric  catarrh,  and  anginie),  but  without  any  marked  disturbance  of 
the  general  health,  the  field  of  vision  becomes  clouded,  with  or  without 
the  presence  of  chromopsies  and  photopsies,  and  within  the  course  of  a 
few  hours  or  days  absolute  blindness  ensues.     Both  eyes  are  generally 
symmetrically  affected,  and  only  in  a  single  case  have  I  seen  the  disease 
confined  to  one  eye.     This   case,   however,  presented  some  slightly 
irregular  characters.     The  pupil  generally  becomes  unusually  dilated, 
and  quite  inactive  to  the  stimulus  of  light,  retaining  but  a  slight  degree 
of  mobility  during  the  movements  of  the  eye  or  the  impulse  of  accom- 
modation.    There  is,  therefore,   reason  to  assume  the  existence  of  a 
special  state  of  irritation  in  the  fibres  of  the  sympathetic.     With  the 
ophthalmoscope  may  be  observed  undoubted,  though  not  very  con- 
spicuous, changes  in  the  papilla,  which  are,  however,  of  a  markedly 
transitory  character.     Its  tissue  is  veiled  by  a  delicate,  difiuse  opacity, 
as  is  also  the  neighbouring  retina,  the  level  of  the  disc  is,  however, 
hardly  raised,  or  only  in  a  very  slight  degree,  and  only  for  a  few  days. 
The  arteries  are  narrowed,  but  by  pressing  upon  the  eye  we  can  still 
succeed  in  producing  a  slight  pulsation  (the  surest  sign  of  the  existence 
of  a  continuous  circulation)  ,t  the  veins  are  dilated  and  tortuous,  but 
their  course  is  tolerably  regular  on  account  of  the  but  slight  opacity  of 
the  tissues."     Von  Qraefe  narrates  four  cases  of  this  kind.     In  two  a 
complete  recovery  occurred,  even  although  there  had  been  absolute  loss 
of  even  quantitative  perception  of  light  for  some  little  time.      In 
another  case  the  absolute  blindness  continued,  and  the  disease  passed 
over  into  rapid  atrophy  of  the  nerve.     In  the  fourth,  there  was  incom- 
plete recoveiy  with  partial  atrophy. 

Yon  Graefe  considers  that  in  all  probalnlity  these  were  cases  of 

•  "Archiv.f.  0.,"3di,2, 186. 

t  If  a  thrombus  in  the  central  artery  of  the  retina  has  produced  iscluexma-of  the 
retina,  the  arteries  of  the  latter  will  also  he  extremely  small,  but  even  a  considerable 
pressure  on  the  eyeball  with  the  finger  will  not  succeed  in  producing  arterial  pulsa- 
tion or  emptying  of  the  arteries.  With  regard  to  this  subject,  Von  Gbraefe  says  at 
another  place :  "If  together,  with  a  free  yenous  efflux,  thrombosis  occurs  in  the 
region  of  the  lamina  cribrosa  or  behind  it,  we  must  expect  to  find  the  retinal  arteries 
empty.  But  if  the  yenous  efflux  has  been  impeded  by  the  swelling  of  the  tissues, 
either  simultaneously  or  at  an  earlier  date,  the  arteries  may  remain  partially  filled, 
but  on  the  other  hand  pressure  upon  the  eyeball  will  not  produce  the  usual  pheno- 
mena, on  account  of  the  stoppage  in  the  influx  of  the  blood."  ("  Arch.  f.  O.,"  xii, 
2, 184,  note.) 
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n^TO-ocnlar  nenritisy  the  swelling  and  diffase  opacity  being  due  to 
an  interstilaal  eeroxia  infiltration  (oedema).  The  difference  between 
this  form  and  the  descending  neuritis  consists  principally  in  this,  that 
the  more  marked  tissue  alterations  do  not  extend  to  the  papilla,  that 
the  disease  occurs  only  at  certain  points,  and  does  not  involve  con- 
tmnoufily  the  whole  trunk  of  the  nerve.  In  &ct,  the  degree  of  inflam- 
mation is  only  very  moderate,  and  the  disease  but  seldom  depends 
upon  grave  intra-cranial  lesions. 

Von  Graefe  thinks,  moreover,  that  certain  cases  of  ischsBmia  retinao, 
as  also  perhaps  of  embolism  of  the  central  artery  of  the  retiaa,  may 
bave  been  in  reality  cases  of  retro-ocular  neuritis. 

2,-.ATBOPHY   OF  THE   OPTIC  NERVE   (Plate  VI.,  Figs.  11 

and  12). 

I  shall  here  confine  myself  to  a  description  of  the  various  ophthal- 
moscopic symptoms  presented  by  different  forms  of  atrophy  of  the 
optic  nerve,  and  reserve  the  consideration  of  the  causes,  prognosis,  and 
coarse  of  this  disease  until  we  come  to  treat  of  the  amblyopic  and 
aznaurotic  affections  of  the  eye. 

Some  observers  have  thought  that  the  atrophic  changes  in  the  optic 
nerve  are  usually  ushered  in  by  a  well  marked  hypereemic  condition  of 
the  papilla.  Grreat  care  is,  however,  required,  not  to  mistake  physio- 
logical peculiarities  in  the  colour  of  the  disc  as  being  of  pathological 
import.  Thus,  as  has  been  already  stated,  the  nasal  side  of  the  disc  is 
often  considerably  redder  than  the  outer  side,  its  edge  being  there- 
fore slightly  indistinct ;  and  yet  this  is  quite  a  physiological  appear- 
aace.  In  the  amblyopia  dependent  upon  irregularities  (congestion) 
in  the  cerebral  circulation,  hyperaamia  of  the  papilla  is  often  seen, 
as  also  after  prolonged  straining  of  the  accommodation ;  but  I  do  not 
think  that,  as  a  rule,  it  is  met  with  as  a  premonitory  stage  of  the  pri- 
mary, progressive  atrophy  of  the  optic  nerve.  The  more  intimate  ana- 
tomical  nature  of  the  simple,  progressive  atrophy  of  the  optic  nerve  is 
Btin  very  doubtful.  Some  observers  believe  that  there  exists  a  primary 
stage  of  irritation  in  the  interstitial  cellular  tissue,  which  leads  second- 
&rilj  to  the  disappearance  of  the  conductive  nerve  elements.  In 
favour  of  this  view  might  be  urged  the  symptoms  which  not  unfre- 
quently  occur  in  the  progress  of  the  disease,  e,g.^  pains  in  the  head, 
muxmsciousness,  etc.  But  neither  in  amaurosis  nor  in  tabes  dorsalis 
does  there  appear  to  be  inflammation  of  the  cellular  tissue  of  the  nerves 
in  the  ordinary  sense  of  the  word.* 

The    ophthalmoscopic    symptoms    which    especially    characterise 
atrophy  of  the  optic  nerve  are  a  pale,  white  or  bluish-white  discolouration 

•  Vide  Gzaefe*B  Lectures  on  Amaurosis,  "£L  M.,'*  1865,  p.  157. 
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of  the  papilla,  dimination  in  the  calibre  and  number  of  the  little  nutri- 
tive blood-yessels  upon  the  expanse  of  the  disc,  attenuation  of  the  retinal 
vessels,  more  especially  the  arteries,  and  fireqnently  a  peculiar  excava- 
tion of  the  optic  nerve. 

In  atrophy  of  the  optic  nerve  (more  especially  the  forms  met  with  in 
cerebral  or  cerebro-spinal  amaurosis)  the  papilla  does  not  present  the 
normal,  greyish-pink  tint,  but  looks  pale  and  white.  Sometimes,  this 
whiteness  is  so  great  as  to  cause  the  disc  to  resemble  a  piece  of  smooth 
white  paper,  but  there  is  frequently  a  bluish-white  or  greenish  reflex, 
yielding  a  peculiar  lustre.  In  the  former  case,  the  plane  of  the  disc  is 
quite  level,  and  the  dead  white  colour  is  chiefly  due  to  the  atrophy  of 
the  nerve  tissue  and  the  hypertrophy  and  thickening  of  the  connpctive 
tissue  elements  of  the  nerve.  The  bluish- white  reflex  is,  on  the  other 
hand,  due  to  changes  in  the  nerve  tubules  between  the  meshes  of  the 
lamina  cribrosa,  which  render  the  details  of  the  latter  peculiarly  dis- 
tinct. In  such  cases  there  is  always  excavation  of  the  nerve.  Very 
frequently  these  two  conditions  co-exist,  so  that  we  have  a  shallow 
excavation  with  the  details  of  the  lamina  cribrosa  only  partially 
exposed,  the  other  portion  being  covered  by  a  thick  layer  of  connective 
tissue  (Graefe). 

Besides  being  pale  and  discoloured,  the  disc  has  also  lost  its 
transparency  and  peculiar  clearness  of  tint,  so  that  the  retinal  vessels 
cannot  be  distinctly  traced  passing  into  the  substance  of  the  papilla. 
Although  the  outline  of  the  disc  may  be  somewhat  irregular  in  shape, 
it  is  very  clearly  and  sharply  defined,  and  the  choroidal  ring  appears 
unusually  distinct.  The  size  of  the  papilla  may  also  seem  to  be  some- 
what diminished,  but  not  much  importance  should  be  attached  to  this 
symptom,  which  is,  moreover,  often  due  to  causes  situated  in  the  re- 
fraction of  the  eye.  The  bluish,  or  bluish-green  tint  is  often  met  with 
in  cases  of  spinal  amaurosis,  of  which  indeed  some  authors  consider 
it  almost  pathognomonic* 

The  retinal  vessels  are  generally  diminished  in  size,  and  often  con- 
siderably so.  The  little  blood-vessels  upon  the  disc  are  attenuated  or 
have  disappeared,  and  this  of  course  also  tends  still  more  to  blanch  the 
papilla.  The  retinal  arteries  are  often  so  narrow,  as  to  resemble  minute 
threads,  being  hardly  traceable  upon  the  retina  at  some  little  distance 

*  Mauthner  calls  attention  to  the  blue  or  bluish-fp^en  discolouration  of  the 
papilla  wblch  "was  first  described  bj  Jaeger,  but  does  not  consider  that  it  is 
pathognomonic  of  atrophy  of  the  nerve  except  other  symptoms  {e.g.^  attenuation  of 
the  retinal  yessels)  of  the  latter  affection  are  also  present.  Where  this  is  not  the 
case,  he  still  considers  the  prognosis  hopefiil  as  regards  the  sight,  for  not  only  may 
the  degree  of  vision  remain  stationary,  but  even  undergo  wonderftd  improvement. 
He  points  out,  moreover,  that  these  changes  in  the  colour  of  the  disc  are  best  seen 
in  the  erect  mode  of  examination  and  by  a  weak  illumination,  as  with  Helmholts's 
or  Jaeger's  ophthalmoscope.     ("  Lehrbuch  der  Ophthalmoscopie,"  p.  294.) 
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from  ihe  disc,  bat  their  principal  trunks  can  generally  be  easily  recog- 
nised apon  the  papilla.  The  retinal  veins  are  mostly  also  somewhat 
diTninished  in  calibre,  bnt  to  a  less  extent  than  the  arteries.  We, 
howeTer,  sometimes  meet  with  cases  of  chronic,  complete  amanrosis 
with  well  marked  symptoms  of  nerve  atrophy,  and  yet  the  principal 
retinal  vessels  retain  their  normal  diameter.  The  most  marked  attenua- 
tion of  ihe  vessels  is  seen  in  cases  of  atrophy  consequent  npon  retinitis 
or  choroido-retinitis. 

Whilst  the  above  are  the  symptoms  presented  by  progressive  atrophy 
of  the  optic  nerve,  the  form  of  atrophy  which  is  consecntive  upon  optic 
neuritis  retains  for  a  long  time  special  characteristic  peculiarities,  which 
generally  enable  us  to  distinguish  it  from  the  former  kind,  and  also 
from  that  which  ensues  upon  retinitis  pigmentosa,  etc.  Finally,  how- 
ever, ^ese  distinctive  characteristics  gradually  fade  away,  and  it 
assumes  the  appearance  of  progressive  cerebral  atrophy.  In  the  earlier 
stage,  it  is  chiefly  distinguished  from  the  latter  by  the  fact  that  the 
papilla  renuuns  slightly  swollen,  having  a  dull  and  opaque,  greyish- 
white,  £untly  clouded  appearance.  Its  outline,  moreover,  is  not 
sharply  defined,  but  uneven  and  indistinct,  passing  over  gradually  and 
almost  insensibly  into  the  &intly  clouded  retina,  so  that  the  disc  ap- 
pears surronnded  by  a  slight  halo.  The  retinal  veins  also  remain  some- 
what dilated,  veiled,  and  tortuous.  Sometimes  we  may  distinctly 
follow  the  atrophic  changes  in  one  portion  of  the  papilla,  whilst  the 
other  still  retains  the  pecrdiar  characters  of  neuritis.  These  appearances 
are  well  illustrated  in  Inebreich's  Atlas,  Plate  xi,  figs.  8  and  9. 

I  must  here  call  attention  to  the  fact  that  Mr.  Wordsworth, 
Mr.  Hutchinson  and  some  other  observers,  consider  that  a  peculiar  and 
characteristic  form  of  atrophy  of  the  optic  nerve  is  met  with  in  tobacco- 
amaurosis. 

Mr.  Hutchinson  in  a  paper  on  Tobacco- Amaurosis,  read  before  the 
Roy.  Med.  Chir.  Society,*  says : — "  The  cases  which  form  the  subject  of 
this  paper  are  recognised  by  the  loss  of  vascular  supply  to  the  optic 
nerve  itself.  There  is  not  usually  much  diminution  in  the  size  of  the 
vesaels  which  supply  the  retina,  and  often  these  remain  of  good  size 
when  the  nerve  itself  is  as  white  as  paper.  The  first  stage  (one  which 
is  usually  very  transitory,  and  perhaps  often  altogether  omitted)  is  one 
of  congestion,  during  which  the  disc  looks  too  red.  Then  follows  pallor 
of  the  outer  half  of  the  nerve  disc,  that  part  which  is  nearest  to  the 
yeUow  spot.  During  these  stages  the  patient  complains  of  dimness  of 
viskin  merely.  Everything  seems  in  a  fog  to  him,  but  he  has  no  pain 
in  the  eyes  nor  any  photophobia  or  photopsiss.  In  a  later  stage  the 
whole  of  the  optic  disc  has  become  pale,  even  to  blue>milk  whiteness ; 

•  «  TraoMrCtions  of  the  Boy.  Med.  Chir.  Society,"  1667,  p.  411. 
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and  later  still  there  is  proof,  not  only  of  anaemia  of  the  nerve,  but  of 
advanced  atrophy.  The  stages  generally  occupy  from  fonr  months  to  a 
year.  In  many  cases  the  patient  becomes  at  length  absolntely  blind, 
but  in  others,  the  disease  having  advanced  to  a  certain  point,  is  arrested. 
There  is  from  first  to  last  no  evidence  of  disease  of  any  stmctnre  in 
the  eyeball,  excepting  the  optic  nerve,  and  even  after  years  of  absolute 
blindness,  the  retina,  choroid,  etc.,  remain  healthy  and  their  blood 
supply  good.  Almost  always  both  eyes  are  afiected,  and  progress 
almost  jpari  passu.  Sleepiness,  a  little  giddiness,  and  a  little  head- 
ache are  usually  the  only  constitutional  symptoms  which  attend  it,  and 
these  disappear  at  a  later  stage  and  the  patient  regains  his  usual  health. 
As  there  is  no  tendency  to  fatal  complications,  opportunities  for  post- 
mortem examination  of  the  brain  are  hardly  ever  obtained." 

In  cases  of  lateral  hemiopia,  we  may  also  in  rare  instances  meet  with 
a  partial  atrophy  of  the  disc  with  excavation,  which  corresponds  to  that 
half  of  the  optic  nerve  which  is  supplied  by  the  fibres  from  the  affected 
optic  nerve.  But  a  long  time  elapses  before  symptoms  of  such  atrophy 
begin  to  show  themselves ;  indeed,  hemiopia  may  exist  for  a  very  long 
period  without  the  slightest  trace  of  atrophy  being  reoognisable. 

3.— EXCAVATION  OF  THE  OPTIC  NERVE. 

There  are  three  forms  of  excavation  or  cupping  of  the  optic  nervoi 
viz.,  I.  The  congenital  physiological  exca/vaMon.  2.  The  exca/vation  from 
airophy  of  the  optic  nerve,     3.  The  glaucomaioue  or  pressure  excavation. 

In  the  congenital  physiological  exca/vation^  we  find  that  the  cupping  is 
generally  limited  to  the  central  portion  of  the  optic  disc ;  that  it  is 
mostly  very  small  and  shallow,  and  that  it  may  continue  throughout 
life  without  undergoing  any  changes.  In  some  cases,  the  cup  is  not 
situated  in  the  centre  of  the  disc,  but  slightly  towards  the  outer 
(temporal)  side.  Sometimes  the  excavation  is  well  marked  and  easily 
recognisable,  the  central  portion  of  the  optic  disc  presenting  a  peculiar 
white,  glistening  appearance,  of  varying  size  and  form.  This  central 
glistening  spot  may  be  oval,  circular,  or  longitudinal,  and  its  size  is 
generally  very  inconsiderable  in  comparison  with  that  of  liie  optic  disc; 
it  is  surrounded  by  a  reddish  zone,  which  may  even  be  almost  o£  the 
same  colour  as  the  background  of  the  eye.  The  width  of  this  zone 
varies  with  the  extent  of  the  excavation ;  if  the  latter  be  small,  ihe 
zone  will  be  very  considerable;  but  if  it  be  large,  the  zone  will  be 
narrow,  and  limited  to  the  periphery  of  the  disc.  The  edges  of  the  cup 
are  generally  slightly  sloping,  and  never  abrupt  or  steep,  the  excava- 
tion passing  gradually  over  into  the  darker  zone,  without  there  being 
any  sharply-defined  margin.     But  if  the  excavation  is  conical  or  funnel- 
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diaped^  tlie  edges  ore  more  abnipi,  and  the  margin  more  defined.  We 
find  that  the  retinal  veBsele  also  undergo  peculiar  changee  in  their 
oourse  firom  the  periphery  towards  the  oentre  of  the  disc,  for  when  they 
•niTB  at  the  margin  of  the  excavation,  instead  of  passing  straight  on, 
they  deacribe  a  more  or  less  acute  curve  as  they  dip  down  into  it.  This 
curve  may  be  very  slight  and  gradual  if  the  cup  is  shallow,  but  if  it  is 
deep  and  extensive,  the  curve  may  be  abrupt,  giving  rise  to  a  displace- 
ment of  the  vessels.  In  the  expanse  of  the  excavation,  the  vessels 
generally  assume  a  slightly  darker  shade ;  sometimes  they,  however, 
appear  of  a  lighter,  more  rosy  hue,  and  seem  to  be  enveloped  by  a 
delicate  veiL 

In  some  cases,  as  was  first  pointed  out  by  H.  Muller,  the  surface  of 
the  same  disc  may  show  a  physiological  depression  and  elevation.  The 
outer  portion  of  the  disc  is  slightly  excavated,  whereas  the  nasal  half  is 
elevated,  and  the  two  halves  of  the  papilla  present  most  marked  and 
strikEDg  differences,  which  might  easily  be  mistaken  for  pathological 
appearaaoes  by  a  careless  observer.  In  such  a  case,  we  find  that  the  cup 
has  no  sharply-defined  border,  and  that  in  its  expanse  the  peculiar  stip- 
pling due  to  the  lamina  cribrosa  is  very  observable,  which  is  not  the  case 
in  the  other  half.  The  colour  of  the  excavated  portion  is  pale  and  whitish, 
being  in  strong  contrast  with  the  elevated  part,  which  appears  ab- 
normally red  and  vascular.  *  The  outline  of  the  disc  also  differs,  for  at 
the  temporal  side  it  is  sharply  defined  and  the  scleral  ring  very  ap- 
parent; whereas,  at  the  nasal  side  it  is  indistinct  and  more  or  less 
hidden.  The  retinal  vessels  can  be  seen  to  mount  up  from  the  centre 
of  the  disc  over  the  edge  of  the  elevation,  at  which  point  they  are 
someirhat  brait^  sometimes  to  such  a  degree,  that  their  continuity  may 
be  slightly  lost. 

Jk  the  excamaUcm  from  atrophy  of  the  opHc  nervoj  we  also  meet  with 
well  marked  and  very  characteristic  symptoms.  The  retinal  vessels 
wiU  be  found  greatly  diminished  in  calibre,  the  arteries  small  and 
thread-Hke,  perhaps  hardly  apparent;  the  veins  may  at  first  retain 
their  normal  size,  or  be  even  slightly  dilated,  but  in  the  course  of  the 
disease  they  also  diminish  greatly  in  diameter.  The  colour  of  the 
disc  is  likewise  changed ;  instead  of  the  rosy-yellow  appearance  which 
ii  presents  in  the  normal  eye,  it  assumes  a  more  or  less  greyish- white 
or  bluish-white  colour,  which  may  be  limited  to  a  portion  of  the  disc  or 
extend  to  its  whole  expanse,  lending  it  a  peculiar  glistening,  tendinous, 
or  moth0r-(^-pearl  appearance.  The  bluish-grey  colour  of  the  optic  nerve, 
as  has  been  already  stated,  is  often  met  with  in  spinal  amaurosis ;  being 
by  some  considered  almost  characteristic  of  this  affection.  The  atrophic 
excavation,  although  perhaps  extensive  on  the  surfiaoe,  is  generally  very 
shallow,  the  descent  being  gradual  and  sloping,  not  abrupt ;  consequently, 
the  retinal  vessels,  on  arriving  at  the  edge  of  the  cup  from  the  periphery 
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of  tlie  disc,  do  not  show  any  marked  displacement,  but  only  describe  a 
more  or  less  acute  curve.  Sometimes  this  curve  is  so  slight  that  it  is 
hardly  perceptible.  Even  in  those  rare  cases  in  which  the  excavation 
is  tolerably  deep,  the  descent  is  not  abrupt,  and  for  this  reason  there  is 
no'  marked  displacement  of  the  vessels  at  its  edge ;  and  on  moving  the 
convex  lens  of  the  ophthalmoscope  to  and  fro,  so  as  to  make  it  act  as  a 
prism,  the  bottom  of  the  excavation  does  not  move  as  a  whole,  but  only 
certain  portions  of  the  excavation  undergo  a  slight  displacement ;  and 
this  parallax  is  very  different  to,  and  easily  distinguishable  from  that 
met  with  in  the  glaucomatous  cup.  Moreover,  the  sudden  interruption 
of  the  over-filled  veins  at  the  edge  of  the  excavation,  which  is  so  very 
chaiacteriBtic  in  the  glancomatoTiB  form,  is  also  wanting. 

The  glaucomaUms  or  pressure  excavation  (Plate  vi,  figs.  15  and  16)  is 
distinguished  by  the  following  typical  symptoms.  The  cup  is  not 
partial  and  confined  to  the  central  portion  of  the  optic  disc  as  in  the 
physiological  form,  but  it  extends  quite  to  the  edge  of  the  disc,  its 
diameter  equalling  that  of  the  latter,  and  the  litTniim.  cribrosa  being 
stretched  and  pushed  backwards.  Even  although  it  may  not  yet  have 
attained  a  considerable  depth,  the  edge  is  always  abrupt  and  precipitous, 
thus  differing  greatly  frt)m  the  atrophic  excavation,  in  which  the  descent 
is  gradual  and  sloping.  The  edges  may  also  overhang  the  cup,  which 
has  undermined  the  margin  of  the  papiHa.  The  disc  is  surrounded 
by  a  light  yellowish- white  ring,  which  is  due  to  the  reflection  of  light 
from  the  anterior  laminao  of  the  scleral  ring,  the  choroid  being  thinned 
and  atrophied  at  this  point.  This  zone  varies  in  width  according  to 
the  depth  of  the  excavation ;  the  deeper  and  more  advanced  the  latter, 
the  broader  and  more  marked  will  be  the  ring.  The  colour  of  the  disc 
is  also  much  changed.  Instead  of  the  yellowish-pink  appearance  of 
the  normal  disc,  the  central,  highly  shining  stippled  portion  is  sur- 
rounded by  a  deep  bluish-grey  or  bluish-green  shadow,  which  gradually 
increases  in  darkness  towards  the  periphery  of  the  disc,  where  it  may 
assume  the  appearance  of  a  dark  well-defined  rim.  On  slightly  moving 
the  mirror  or  the  object  lens,  this  shadow  will  vary  in  intensity,  more 
particularly  in  the  central  portion.  On  account  of  this  peculiar  shading 
of  the  disc,  the  latter  looks,  at  the  first  glance,  rather  arched  forward 
than  hollowed  and  excavated.  The  course  of  the  retinal  vessels  at  the 
edge  of  the  cup  is  also  very  peculiar.  They  do  not  pass,  as  in  the 
normal  eye,  straight  over  the  margin  of  the  disc  on  to  the  retina  with- 
out showing  any  curve  or  displacement ;  but  if  we  trace  their  course 
from  the  retina,  we  find  that  when  they  arrive  at  the  margin  of  the 
excavation,  the  dilated  veins  increase  somewhat  in  size,  and,  mftlring  a 
more  or  less  abrupt  curve,  descend  into  the  cup ;  at  the  point  of  curva- 
ture the  veins  also  appear  somewhat  darker  in  colour.  If  the  excava- 
tion is  deep,  the  veins  seem  to  curl  round  over  the  edge,  and  are 
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oonsiderablj  displaced,  so  that  the  prolongations  of  the  veins  on  the 
optic  disc  deviate  so  considerably  from  those  at  the  retinal  edge  of  the 
cap,  that  they  do  not  appear  to  belong  to  the  same  vessel.     Their  con- 
tinuity seems  interrupted,  and  this  displacement  of  the  two  portions 
may  equal  the  whole,  or  even  more,  of  the  diameter  of  the  vessel.    The 
extoit  and  suddenness  of  this  displacement  vary  with  the  depth  of  the 
cup.     In   the  disc,  the  vessels  appear  indistinct  and  faded,  and  di- 
minished in  cahbre ;  sometimes  they  may  almost  completely  disappear, 
so  that  they  can  only  be  traced  with  difficulty.     If  the  object  lens  be 
moved,  so  as  to  give  it  the  action  of  a  prism,  a  very  marked  parallax 
win  appear ;  the  whole  bottom  of  the  excavation  shifts  its  position,  and 
the  broad  scleral  ring  may  seem  to  move  over  it,  as  if  a  frame  were 
moved  over  a  picture,  the  different  portions  of  the  excavation,  however, 
shifting  their  individual  positions  but  very  slightly.     The  degree  of  the 
parallax  also  varies  according  to  the  depth  of  the  excavation.     It  is 
particularly  well  seen,  stereosoopically,  with  the  binocular  ophthalmo- 
scope.    The  peculiarity  of  this  paraUax  distinguishes,    in  a   marked 
manner,  the  glaucomatous  excavation  from  that  met  with  in  atrophy  of 
the  optic  nerve ;  for  in  the  latter  case,  as  has  been  already  pointed  out, 
althougb  certain  portions  of  the  excavation  may  shift  their  position,  the 
bottom  of  the  cup  does  not  move  as  a  whole.     The  displacement  of  the 
vessels  in  the  glaucomatous  excavation  will  also  enable  us  to  distinguish 
between  this  and  the  physiological  form.     In  the  former,  the  displace- 
ment is  more  or  less  abrupt,  and  occurs  at  the  edge  of  the  disc,  whereas 
in  the  partial  or  physiological  cup,  the  displacement  or  curvature  is  not 
abrupt,  but  slight  and  gradual,  and  does  not  occur  at  the  edge  of  the 
disc,  but  within  its  area,  at  a  greater  or  less  distance  from,  the  margin, 
according  to  the  extent  of  the  excavation.      Should  a  glaucomatous 
cup  supervene  upon  a  physiological  one,  we  may  at  the  outset  of  the 
disease  sometimes  observe  the  two  existing  together,  the  vessels  show- 
ing the  double  displacement — ^the  one  at  the  edge  of  the  physiological 
excavation  and  within  the  area  of  the  papUla,  the  other  more  abrupt 
and  marked,  and  situated  at  the  edge  of  the  optic  disc.     But  at  a  later 
period  the  appearances  of  the  physiological  cup  are  lost,  the  latter 
becoming  involved  in  the  glaucomatous  excavation. 

In  the  majority  of  cases  it  is  not  difficult  to  distinguish  the  glauco- 
matous excavation  frx>m  the  others,  even  before  it  has  reached  any  con- 
siderable depth;  the  extent  of  the  cup,  the  abrupt  and  precipitous 
edges,  the  peculiar  displacement  of  the  vessels  at  its  margin,  and  the 
spontaneous  or  easily  producible  arterial  pulsation,  will  be  found  the 
surest  guides.  Where  symptoms  of  atrophy  of  the  optic  nerve  accom- 
pany the  formation  of  a  glaucomatous  excavation,  there  may  be  some 
difficulty  in  ascertaining  which  is  the  primary  affection,  more  particu- 
larly in  those  cases  in  which  atrophy  of  the  optic  nerve,  dependent 
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upon  cerebral  amanroBis,  lias  beoome  complicated  with  infiamznatory 
glancoma.  In  sncli,  a  comparison  of  the  two  eyes,  and  a  careful  and 
searching  examination  into  the  history  of  the  case,  wiU  generally  clear 
np  the  difficulty.  Bnt  we  mnst  remember,  that  in  glaucomatous  exca- 
vation the  optic  nerve  often  undergoes  atrophic  changes  and  becomes 
very  white. 

At  the  commencement  of  the  glancomatons  excavation,  the  capping 
may  be  partial,  being  confined  to  one  portion  of  the  optic  disc ;  bnt  it 
will  already  show  the  typical  symptoms  of  the  pressure  excavation. 
The  optic  disc  is  perhaps  completely  surrounded  by  a  broad  scleral 
zone,  the  veins  become  somewhat  dilated  and  abruptly  displaced  at  the. 
edge  of  the  cupped  portion,  and  there  is  a  bluish  shadow  at  the  peri- 
phery of  the  latter,  which  is  gradually  shaded  off  to  a  lighter  colour 
towards  the  centre. 

Yon  Graefe  has  pointed  out  the  very  interesting  and  important  jfoct, 
that  a  glaucomatous  excavation  may  become  shallower  after  the  opera- 
tion of  iridectomy,  thus  proving  that  the  cup  depends  upon  an  increase 
in  the  intra-ocular  pressure.  The  best  cases  to  illustrate  this  fact  are 
those  in  which  acute  symptoms  have  supervened  upon  chronic  glaucoma. 
In  such  cases,  the  excavation  becomes  more  shallow  and  saucer-like,  the 
ends  of  the  vessels  less  abruptly  displaced,  and  their  interruptions  dis- 
appear, so  that  the  continuation  of  the  vessel  from  the  retina  on  to  the 
disc  can  be  distinctly  traced,  although  it  may  be  somewhat  curved. 
We  may  also  notice  that  vessels  which  were  slightly  curved  at  the  edge 
of  the  disc,  now  beoome  straight  again. 

4.— PIGMENTATION  OF  THE  OPTIC  NERVE. 

In  speaking  of  the  normal  appearances  presented  by  the  ftindus, 
I  mentioned  that  we  frequently  meet  with  a  more  or  less  marked  and 
extensive  deposit  of  pigment  at  the  edge  of  the  disc,  and  that  this  is 
quite  physiological  and  has  no  pathological  signification.  Sometimes 
this  deposit  is  but  slight,  and  forms  a  narrow  crescent  at  one  part  of 
the  disc ;  in  other  cases  it  is  more  considerable  in  size,  and  may  embrace 
a  larger  portion  of  the  edge  of  the  optic  nerve  entrance. 

In  rare  instances,  pigment  has  been  observed  to  be  deposited  in  the 
expanse  of  the  disc  in  cases  of  atrophy  of  the  optic  nerve.  Liebreich* 
has  published  a  case  in  which  there  was,  in  both  eyes,  atrophy  of  the 
optic  nerve  with  marked  pigment  deposit  within  the  disc,  more 
especially  in  the  lefb  eye.  In  the  latter  the  whole  of  the  disc,  except 
the  very  centre,  and  a  portion  of  the  outer  (temporal  side)  was  oc- 
cupied by  dense,  black  pigment.  Sometimes  there  are  noticed  small, 
bright,   superficial  particles  on  the  papilla    (after   morbid  changes, 

•  "  Annales  d'OcuUstiqu©  "  In,  81.    Vide  also  Knapp.    "  A  f.  O.,"  xiv,  1. 
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«.^^  neuritis)  haYing  quite  the  appearanoe  of  oboleaterme  CrystalB 
(Maathiier). 

5.— TUMOUBS  OF  THE  OPTIC  NERVE. 

Tumours  of  the  optic  nerve  are  of  rare  occnrrence,  and  difficult  to 

diagnoBe  with  the  ophthahnoeoope.     Yon  Graefe*  records  a  case  in 

which  there  was  a  large  retro-ocular  orbital  tomonr,  cansing  a  protm* 

sion  of  the  eye  to  the  extent  of  9'".     The  sight  was  completely  lost. 

With  the  ophthalmosoope,  the  retinal  veins  were  found  to  be  dilated  and 

tortnoos,  bat  the  arteries  attennated.    At  the  inner  half  of  the  disc  (to 

which  it  was  confined)  was  noticed  a  peculiar  steep  and  abrupt  eleva- 

tioGDL     The  latter  projected  about  1'"  above  the  perfectly  level  outer  half 

of  the   disc,   and  hung  slightly  over  the  inner  edge.    Within  this 

elevated  portion,  the  substance  of  the  disc  was  of  an  opaque  greyish-red 

tint,  and  the  retinal  vessels  were  completely  hidden.     On  microscopic 

examination  by  Drs.  Becklingshausen  and  Schweigger,  it  was  found  to 

be  a  tumour  (myxoma)  of  the  optic  nerve.     In  another  case  of  orbital 

tumour  reported  by  Dr.  Jaoob6on,t  the  ophthalmoscope  also  revealed  a 

striking  projection  of  a  portion  of  the  optic  disc,  in  which  the  retinal 

vessels  were  lost.     The  whole  appearance  of  the  disc,  the  variations  in 

colour  of  different  portions  of  it,  as  well  as  the  course  of  the  retinid 

vessels  were  most  peculiar.     This  was  also  found  to  be  a  myxo-saroo* 

matous  tumour  of  the  optic  nerve. 


6.— OPAQUE  OPTIC  NERVE  FIBRES. 

Amongst  the  physiological  peculiarities  of  the  retina  which  are 
sometimes  met  with,  is  one  which,  if  it  be  at  all  Ailly  developed,  may 
easily  be  mistaken  for  an  exudation  into  the  retina.  It  is  a  well-known 
&ct,  that  in  the  human  subject  the  nerve  tubules  of  the  optic  nerve 
lose  their  neurilemma  at  the  cribriform  tissue,  passing  on  to  the  most 
anterior  portion  of  the  papilla,  and  thence  to  the  retina,  denuded  of 
their  sheath,  i.e.,  simply  in  the  form  of  transparent  axis  cylinders.  In 
certain  animals,  however,  especially  rabbits,  the  sheath  is  continued 
on  to  the  retina.  Now,  this  sometimes  also  happens  in  the  human 
subject  (as  was  first  pointed  out  by  Yirchow),  the  optic  nerve  fibres 
retaining  their  neurilemma  for  a  short  distance  on  to  the  retina,  so  that 
the  latter,  instead  of  being  transparent,  will  at  such  points  show  a 
marked,  white  opacity.  The  ophthalmoscopic  diagnosis  of  opaque 
nerve  fibres  is  by  no  means  difficult,  and  a  little  care  and  reflection 
should  guard  any  observer  from  miHtaking  these  appearances  for  morbid 
changes  in  the  retina.     We  notice  in  such  cases,  that  the  optic  nerve, 

•  "  A  f.  OV  X,  1, 194.  t  lb.  X,  2, 66. 
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instead  of  being  sharply  and  clearly  defined  and  snTronnded  by  tnos* 
parent  retina,  sbows  at  certain  points  pecoliar  white,  striatedf  tongue- 
like  projections,  which  extend  a  little  way  into  the  retina.  These 
patches  terminate  in  an  irregular  manner,  their  oatline  showing  &int 
'*  featheiy  "  stri».  It  is  a  &ct  of  mnch  diagnostic  importance,  that  the 
retina  in  the  inunediate  vicinity  of  these  patches  is  perfectly  healthy 
and  transparent,  there  being  not  the  fiuntest  trace  of  harineBB  of  the 
retina  dne  to  serons  infiltration.  Whereas,  in  exndations  into  tlie  retina 
the  contigaons  portions  always  show  a  certain  d^ree  of  cloudiness. 

The  retinal  yessels  may  be  partly  or  completely  hidden  in  these 
white  patches,  which  is  especially  the  case  if  the  latter  are  consodenble 
in  size.  We  then  find,  that  the  vessels  pass  from  the  centre  of  the  disc 
np  to  the  edge  of  the  opacity,  become  hidden  by  this,  and  re-appear  at 
its  periphery,  being  thence  distributed  in  a  normal  manTter  over  the 
retina.  These  opacities  vary  much  in  size  and  number.  In  some  cases 
there  are  only  two  or  three  small  patches ;  in  others  there  is  one  large, 
irregular  white  figure  which  surrounds  the  greater  portion,  or  even  the 
whole  of  the  disc,  and  extends  perhaps  for  a  considerable  distance  on  to 
the  retina.  (For  a  beautiful  illustration  of  such  a  condition,  vide 
liebreich's  Atlas,  Plate  XII.,  Figs.  1  and  2.)  Sometimes  the  little 
white  patches  may  even  show  themselves  on  the  retina  at  some  little 
distance  from  the  disc,  not  being  in  contact  with  it,  but  separated  from 
it  by  a  portion  of  normal  retina. 

The  opacity  due  to  thickening  of  the  optic  nerve  fibres  may  be 
particnlarly  distinguished  from  an  inflammatory  exudation  into  the 
retina  and  optic  nerve  by  the  following  symptoms : — 

1st.  The  optic  disc  itself  is  perfectly  normal  both  in  colour  and 
transparency,  and  the  vessels  within  its  expanse  are  also  quite  healthy 
in  appearance.  In  retinitis,  especially  where  the  morbid  products  are 
so  close  to  the  optic  nerve,  the  disc  is  always  more  or  less  hypensmic, 
indistinct,  opaque,  and  perhaps  somewhat  swollen ;  the  veins  on  its 
surface  are  dilated  and  perhaps  tortuous,  the  arteries  generally  some- 
what attenuated,  and  both  sets  of  vessels  perhaps  slightly  veiled 
2nd.  The  opacities  caused  by  thickened  nerve  fibres  terminate,  as  has 
been  already  stated,  in  a  peculiar  manner,  like  the  fine  divisions  of  a 
tongue  of  flame.  They  end  abmptly  in  the  healthy  retina,  and  only 
here  and  there  can  a  faint  trace  of  thickened  nerve  fibre  be  followed 
for  a  very  short  distance.  3rd.  The  retina  is  perfectly  normal,  both  in 
colour  and  transparency,  quite  up  to  the  opaque  spot,  the  retinal  vessels 
are  also  absolutely  normal;  whereas  in  retinitis,  accompanied  with 
inflammatory  deposits  in  the  retina,  the  condition  is  quite  diflerent,  for 
then  we  find  that  the  retina  is  more  or  less  opaque  and  cloudy  within  a 
certain  area  around  the  exudations,  this  cloudiness  gradually  shading 
off  into  the  normal  retina.     The  vessels  are  also  changed,  the  veins 
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bebg  dark,  toitaoiu),  and  dilated,  the  arteries  attenuated,  and  there 
are  generally  also  extravasations  of  blood  scattered  abont  on  and 
between  the  vessels.  4th.  If  the  eye  is  otherwise  healthy,  the 
sight  and  the  field  of  vision  are  perfect.  If  the  opacity  is  extensive, 
the  "blind  spot,"  corresponding  to  the  area  of  the  disc,  will  be  en- 
larged. 

Mauihner*  narrates  a  very  interesting  and  peculiar  case,  in  which 
there  was  a  bifurcation  of  the  optic  nerve  fibres,  which  appeared  to  be 
collected  into  two  bundles,  the  one  passing  upwards,  the  other  down- 
wards, the  retinal  vessels  taking  the  same  course,  whilst  on  the  inner 
and  outer  portion  of  the  disc  there  were  no  vessels.  The  fibres  were 
devoid  of  their  sheath,  and  hence  their  tint  was  not  brilliantly  white, 
bat  their  situation  and  course  were  very  marked  and  distinct,  on  account 
of  the  dose  super-imposition  of  the  individual  fibres,  which  rendered 
the  upper  and  lower  margin  of  the  papilla  quite  lost  and  indistinct. 

•  Op.  cit.,  p.  267. 


Chafteb  X. 

AMBLYOPIC  AFFECTIONS    (AMAUROSIS    AND 

AMBLYOPIA). 


Umdbb    €he  vague  term    "amaoroaiB"   were  fbrmerij  mf^nti^   all 
kinds  of  intra-ocular  diaeaaes  that  were  not  diatingaisfaable  with  the 
naked  eye,  but  sinoe  tiie  diaooveiy  of  the  ophthahnoeoope  haa  revealed 
the  true  nature  of  the  diaeases  of  the  inner  tunica  of  the  eje  and  of  the 
optic  nerve,  we  are  able  to  confine  the  term  ''amauroais"  to  vcsj 
narrow  limits.      Indeed  it  is  of  great  practical  importance,  that  a 
definite  understanding  should  be  arriyed  at,  as  to  what  diseaaes  are  to 
be  included  in  the  group  of  '*  amblyopic  affections/'     Thus  onlj  can  we 
remedy  the  confusion  which  still  exists,  from  the  fact  that  some  writers 
apply  the  name  amaurosis  indiscriminately  to  all  cases  of  total  blindness 
dependent  upon  deep-seated  intra-ocular  affections,  whilst  others  give  tr 
it  a  more  limited  signification,  and  confine  it  to  the  loss  of  sight  depen- 
dent upon  intra-cranial  disease.     I  think,  therefore,  that  Yon  Qraefe*s 
signification  should  be  uniyersally  adopted.     He  excludes  from  the  term 
"  amblyopic  affections  "  (amblyopia  and  amaurosis)  all  distarbances  of 
sight  dependent  upon  material,  perceptible  changes  in  the  refractave 
media,  in  the  internal  tunics  of  the  eye,  on  neuio-retinitis  and  embolism 
of  the  central  artery  of  the  retina.*     It  may  be  questioned  whether  we 
should  exclude  oases  of  optic  neuritis  frx>m  this  group,  aa  they  are 
generally  due  to  intra-cranial  disease,  and  but  too  frequently  pass  over 
into  consecutire  atrophy  of  the  optic  nerve  and  retina,  and  more  or  less 
complete  blindness.     But  even  in  such  cases,  I  think  it  would  be  better 
and  more  definite  to  term  such  blindness,  amaurosis  from  optic  neuritis, 
just  as  we  should  speak  of  amaurosis  (or  amblyopia  as  the  case  maybe) 
frt>m  retinitis  pigmentosa,  from  glaucoma,  or  embolism  of  the  central 
artery  of  the  retina ;   in  fiust  that  we  should  strictly  confine  the  term 
amaurosis  to  cases  of  blindness  from  primary  atrophy  (degenerative 
atrophy)  of  the  optic  nerve,  and  that  of  amblyopia  (in  a  special  sense), 
to  impairment  of  vision  produced  by  irregularities  in  the  drculation  or 
the  nervous  system,  which  may  lead  in  the  end  to  primary  atrophy  of 
the  optic  nerve. 

•  Vide  Yon  Bnefe*B  Lectures  on  "  Amblyopic  AffectionB  " ''  El.  M.,"  1865.  An 
ftble  tranilation  of  these  important  and  Talnable  Lectures  by  Mr.  Z.  Laurenoe  will 
be  found  in  the  "  Ophthahnic  Review,"  ii,  282. 
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Ambl  jopio  affections  are  also  sometimes  classified  according  to  the 
degree  of  impairment  of  sight. 

Idebreich*  distingoishes  three  different  forms — 1st.  Armmrotie 
amblycpia,  in  which  the  sight  is  so  mnch  deteriorated  that  even  large 
objecte  are  only  distingnished  with  difficulty,  or  the  patient  is  not 
able  to  gnide  himself.  2nd.  Amcmrogie,  in  this  condition  even  large 
objects  can  no  longer  be  distingnished,  there  being  no  qualitative  bnt 
only  qnan'titative  perception  of  light,  which  may  exist  either  in  the 
whc^e  or  only  a  part  of  the  field  of  vision.  Srd.  Absolute  cunuwroMy 
where  the  patient  has  not  the  faintest  power  of  distinguishing  between 
light  and  darkness. 

In  examining  the  sight  of  cases  of  amanrosis  and  amblyopia,  it  is 
very  important  to  ascertain  the  condition  of  the  field  of  vision  with  the 
greatest  aocmracy.  In  these  diseases,  it  does  not  suffice  to  examine  the 
fidd  by  daylight,  because  slight  contractions  or  interruptions  may  thus 
easily  escape  detection^  whidi  will  however  become  at  once  apparent  if  the 
field  is  tested  by  a  more  subdued  light,  fi>r  which  purpose  Yon  Ghraefe's 
graduated  disc  of  Hght  will  be  found  the  best.  The  mode  and  extent 
of  Hie  contraction  or  interruption  of  the  field  of  vision,  are  of  great 
anportanoe  in  enabling  us  to  form  our  prognosis  as  to  the  risk  of  a  total 
loss  of  vision,  or  the  chances  of  an  improvement,  or  even  a  restoration 
of  the  sight. 

In  the  following  description  of  the  different  kinds  of  contraction 
and  interruption  of  the  visual  field,  and  their  bearing  upon  the  prognosis 
as  to  the  ultimate  condition  of  the  sight,  etc.,  I  have  mainly  followed 
the  views  of  Von  Graefe  as  expressed  in  the  above-mentioned  lectures 
on  amblyopic  affections ;  indeed  he  is  the  first  writer  who  has  attempted 
to  lay  down  anything  like  definite  rales  with  regard  to  the  chief  points 
that  should  influence  our  prognosis  in  this  class  of  diseases.  This,  in 
hdj  could  only  be  done  by  one  who  had  for  many  years  closely  watched 
the  course  of  a  vast  number  of  cases,  and  carefally  studied  their 
minutest  details.  A  mere  hypothetical  generalization,  not  founded 
upon  absolute,  sufficient^  and  closely  scrutinized  data  would  be  simply 
valueless. 

Several  different  forms  of  contraction  of  the  field  of  vision  may  be 
ohserved  in  amblyopic  affections. 

The  contraction  frequently  commences  at  the  temporal  side  of  the 
field  of  vision  (the  nasal  portion  of  the  retina  being  the  first  to  suffer), 
and  from  thence  either  passes  on  laterally  towards  the  centre,  or  along 
the  periphery  in  an  upward  and  downward  direction,  extending  finally 
towards  the  nasal  side ;  and  then,  when  the  whole  periphery  of  the  field 
has  become  impaired,  the  contraction  advances  concentrically  towards 
the  axis  of  vision.  The  outlines  of  both  these  forms  of  contraction  of  the 
*  **  Nonreaa  Dietaonnaire  de  Med.  et  de  Ohir.  prat.,"  786. 
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field  are  often  very  irregular  and  nndnlatory.  The  contraction  of  the 
field  in  cases  of  amaurosis  generally  commences  at  the  temporal  side, 
bnt  this  is  not  always  the  case,  for  it  may  begin  at  the  nasal.  Whereas, 
in  the  contraction  met  with  in  glaucoma,  it  is  a  very  characteristio 
feature  that  as  a  rule  it  commences  at  the  nasal  side  (the  outer  por- 
tion of  the  retina  becoming  first  impaired).  We  occasionally  find  that 
some  time  after  the  first  eye  has  become  affected  (and  perhaps  even 
amaurotic),  a  gradually  progressive  contraction  of  the  field  shows 
itself  in  the  second  eye,  commencing  perhaps  at  a  point  quite  sym- 
metrical to  that  in  which  the  contraction  began  in  the  eye  originally 
affected.  Such  cases  afford  a  most  un&vourable  prognosis,  more  espe- 
oiaUy  if  the  central  yision  is  greatly  impaired,  or  already  perhape  sunk 
below  that  of  the  eccentric  portion  of  the  retina,  for  these  symptoms 
indicate  but  too  surely  a  progressive  atrophy  of  the  optic  nerve. 

The  contraction  of  the  field  may  be  equilateral  in  both  eyes,  0.^.,  the 
right  half  of  each  field  may  be  wanting,  and  the  line  of  demarcation 
between  this  and  the  normal  half  of  the  field  be  quite  sharply  defined, 
and  situated  in  the  axis  of  vision.  This  is  termed  equilateral  or 
homonymous  hemiopia,  on  account  of  the  corresponding  halves  (the 
light  or  left  as  the  case  may  be)  being  affected.  The  nature  of  this 
condition  is  self-evident,  when  we  remember  the  anatomical  relations 
of  the  optic  nerves  to  each  other,  and  the  fact  that  their  fibres  decussate 
at  the  optic  commissure  (chiasma)  in  such  a  manner,  that  the  right 

optic  nerve  supplies  the  right 
half  of  each  retina  (the  temporal 
B  side  in  the  right  eye,  the  nasal  in 
the  left),  and  the  left  optic  nerve 
the  left  half.  A  glance  at  fig.  55 
will  explain  this  arrangement. 

This  figure  represents  the  com* 
missure  of  the  optic  nerves  and 
their  prolongation  to  the  retina. 
B  the  right  optic  nerve.  L  the 
left  optic  nerve. 
If,  therefore,'  a  tumour  or  an  hemorrhagic  efiusion  compresses  the 
right  optic  nerve  on  the  central  side  of  the  commissure,  in  such  a 
manner  as  completely  to  destroy  its  conductibility,  the  right  half  of 
each  retina  will  be  impaired,  and  consequently  the  left  half  of  each 
field  of  vision  be  wanting.  But  if  the  compression  is  limited  to  the 
commissure,  affecting  only  the  crossed  fibres,  and  leaving  the  lateral 
ones  unimpaired,  the  appearances  will  be  different,  for  then  the  nasal 
half  of  each  retina  will  be  affected,  and  the  temporal  half  of  each  field 
be  wanting.  In  such  cases,  however,  the  hemiopia  is  not  so  sharply 
defined  as  in  the  equilateral  form,  for  there  is  generally  a  more  or  less 
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broad  line  oC  transition,  in  which  the  defectire  portion  of  the  field 
passes  over  gradnally  into  the  healthy  part.  The  seat  of  the  disease 
may  not,  however,  be  confined  to  the  commissure,  bnt  be  sitnated 
|Hincipally  in  finont  of  or  behind  the  latter.  This  may  be  snspected  if 
o^er  symptoms  co-exist  with  the  hemiopia,  snch  as  paralysis  of  other 
nerves,  hemipl^ia,  impairment  of  the  mental  functions,  etc.  It  will 
be  seen,  hereafter,  that  the  prognosis  is  less  favonrable  in  the  temporal 
than  in  the  equilateral  hemiopia.  It  is  extremely  rare  to  meet  with 
hemiopia  of  the  npper  or  lower  halves  of  the  field,  and  the  real  nature 
of  snch  cases  is  at  present  quite  unexplained. 

If  the  cause  of  the  compression  is  situated  at  the  distal  end  of  the 
optic  nerve,  t.e.,  after  the  crossing  of  the  fibres  in  the  commissure,  of 
course  the  corresponding  eye  is  alone  affected. 

In  addition  to  the  contraction  of  the  field  of  vision,  we  often 
meet  wiUi  intermptions  in  its  continuity,  which  appear  in  the  form 
of  dark,  irregular  clouds  or  spots  before  the  patient's  eyes.  These 
**scotomata"  (as  they  are  called)  may  be  situated  in  or  near  the 
centre  of  the  field,  or  at  its  periphery.  On  examining  the  field  in 
cases  of  scotomata,  we  find  that  within  a  certain  area  there  is  a  more 
or  less  considerable  gap,  in  which  the  object  becomes  indistinct,  or 
even  lost.  If  the  scotoma  is  situated  in  the  axis  of  vision,  it  of  course 
produces  great  impairment  of  sight,  and  the  patient  often  squints  in  a 
certain  direction,  in  order  that  the  rays  from  the  object  may  fall  upon 
a  more  sensitive  (in  this  case  eccentric)  portion  of  the  retina.  Whereas, 
if  the  interruption  occurs  at  the  periphery  of  the  field,  and  is  only  incon- 
siderable in  size,  it  is  generally  altogether  overlooked  by  the  patient. 

These  scotomata  generally  make  their  appearance  very  suddenly ; 
sometimes,  however,  a  few  weeks  elapse  before  they  become  fully  deve- 
loped. They  are  not  unfreqnently  met  with  after  exhausting  general 
diseases,  and  after  great  mental  emotions,  and  are  accompanied,  perhaps, 
by  cutaneous  insensibility  to  pain.  According  to  Yon  Grraefe  they 
occur  most  frequently  in  young  persons,  and  are  never  seen  in  connec- 
tion with  hasmorrhagic  diseases  of  the  brain.  Their  cause  is  at  present 
unknown.  In  cases  of  peripheral  ansssthesia  of  the  retina,  we  often 
meet  with  the  interesting  phenomenon  that  the  phosph^nes  continue  to 
exist  in  portions  of  the  retina  which  are  quite  insensitive  to  light,  and 
this  is  of  prognostic  importance,  as  it  does  not  occur  in  amaurosis.  The 
sight  is  generally  very  considerably  affected,  and  may  finally  become 
quite  lost,  so  that  the  patient  cannot  distinguish  between  light  and 
dark. 

In  cerebral  amaurosis,  the  pupil  is  generally  somewhat  dilated  and 
sluggish,  or  immoveable  and  large,  if  the  eye  is  quite  blind.  If  the  pupil 
is  dilated  to  its  fullest  extent,  so  that  the  narrow  rim  of  iris  is  hardly 
discernible,  we  must  assume  that  there  co-exists  an  irritation  of  the 
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sympathetic  fibres,  causing  a  contraction  of  the  dilator  pnpillfe.  If  one 
eye  only  is  affected,  we  often  find  that  its  pupil  is  dilated  and  immove- 
able under  the  stimulus  of  light  when  the  other  eye  is  closed,  but  that 
it  at  once  contracts  consentaneously  with  the  pupil  of  its  fellow,  when 
the  latter  is  uncovered.  This  fact  may  prove  of  use  in  detecting  the 
simulation  of  blindness  in  one  eye  by  the  dilatation  of  the  pupil  by 
atropine,  when  of  course  this  consentaneous  action  could  not  occur. 
Great  importance  cannot,  however,  be  attached  in  cases  of  amaurosis 
to  the  behaviour  of  the  pupil,  for  we  sometimes  find  that  even  in  com- 
plete blindness  it  retains  its  activity.  In  spinal  amaurosis,  the  pupil  is 
xmusually  and  perhaps  irregularly  contracted  (oval),  and  acts  but  very 
sluggishly  and  imperfectly  upon  the  application  of  atropine.  The  great 
contraction  is  due  to  the  paralysis  of  the  sympathetic  fibres. 

The  ophthalmoscopic  symptoms  of  cerebri  and  cerebro-spinal  amau- 
rosis, consist  in  certain  changes  in  the  appearance  of  the  optic  nerve, 
indicative  of  its  progressive  atrophy.  Care  must,  however,  be  taken 
not  to  mistake  simple  anssmia,  or  blanching  of  the  disc,  for  incipient 
atrophy.  The  small  nutritive  vessels,  which  are  distributed  upon  the 
expanse  of  the  disc,  disappear,  and  this  partly  produces  the  white 
colour ;  whilst  the  vessels  distributed  over  the  retina  may  retain  their 
normal  calibre,  even  when  the  optic  nerve  is  quite  atrophied,  but 
generally  they  soon  become  attenuated.  The  symptoms  of  atrophy  of 
the  optic  nerve  have  already  been  Ailly  described  (p.  385). 

We  have  now  to  turn  our  attention  to  the  various  causes  which  may 
produce  cerebral  and  cer^bro-spinal  amaurosis.  But  this  subject  is  &r 
too  extensive  for  the  scope  of  this  work,  and  I  must  therefore  confine 
myself  to  giving  a  mere  outline  of  the  principal  causes,  and  must  refer 
the  reader  for  fuller  information  to  special  works  and  articles  upon 
this  subject.  Amongst  these  I  must  especially  recommend  those  of 
Yon  Qraefe,  Hughlings  Jackson,  Hutchinson,  Ogle,  Galezowski,  etc. 

It  must,  however,  be  candidly  confessed  that  we  cannot  diagnose 
the  special  cerebral  cause,  or  localise  its  seat,  simply  from  the  ophthal- 
moscopic symptoms  presented  by  the  optic  nerve.  In  order  to  aid  and 
guide  us  in  arriving  at  a  conclusion  as  to  the  cause  and  its  situation,  other 
local  and  general  symptoms  must  be  searched  for.  But,  even  with  their 
aid,  we  often  &il  to  determine  these  points  with  anything  approaching 
to  certainty,  and  may  find,  on  post  mortem  examination,  that  we  have 
been  quite  mistaken.  Indeed  we  sometimes  meet  with  cases  of  simple 
progressive  atrophy  of  the  optic  nerve,  leading  to  blindness,  in  which 
it  is  quite  impossible  to  detect  any  special  cause,  either  cerebral,  spinal, 
or  constitutional.  On  the  other  hand,  the  trunk  of  the  optic  nerve  may 
be  seriously  implicated  in  the  intra-cranial  disease,  without  the  sight 
being  in  the  least  affected.* 

•  "A.f.  0.,"xii,2,p.  lU. 
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Still  the  ophthaJmoeoope  proTee  of  immense  use  to  the  phyBician  in 
the  practice  of  his  art,  and  may  often  lead  him  to  the  discoyeiy  of 
diseases  which  he  would,  without  it,  haye  passed  oyer,  or  misinter- 
preted. 

As  I  haye  already  mentioned  the  yarions  affections  of  the  brain 
whidi  maj  produce  optic  neuritis,  I  shall  now  only  consider  those 
which  may  giye  rise  to  progressiye  atrophy  of  the  optic  nerye. 

MemmgiUa  of  the  base  of  the  brain  is  a  yery  frequent  cause  of 
disease  of  the  optic  nerye.  The  symptoms  of  acute  meningitis  are 
generany  so  marked  and  characteristic  that  the  diagnosis  is  not  difficult, 
but  it  is  diffisrent  with  the  chronic  form,  the  course  of  which  is  often 
Tezy  insidious,  and  its  symptonus  masked  and  indistinct.  But  its 
presence  may  be  suspected,  if  there  are  febrile  attacks  accompanied  by 
rioknt  and  recurrent  paroxysms  of  headache,  seyere  yomiting  and  retch- 
ing, unconsciousness,  and  sensitiyeness  of  the  cranium  to  palpation. 
Moreoyer,  as  the  inflammation  of  the  meninges  is  generally  somewhat 
diffiise,  we  find  that  other  cerebral  neryes  become  affected,  being  either 
paralysed  or  in  a  state  of  irritation.  Thus,  we  sometimes  find  that  some 
of  the  muscles  of  the  eye  are  paralysed,  whilst  others  are  in  a  state 
of  spasmodic  contraction  (Graefe).  The  inflammation  of  the  meninges 
may  extend  firom  the  membranes  to  the  cortical  substance  of  the  brain, 
periiaps  to  a  considerable  depth,  reaching,  according  to  L.  Meyer,* 
eren  to  the  optic  thalami. 

With  regard  to  the  headaches  which  may  occur  in  cases  of  ambly- 
opia, we  must  be  on  our  guard  not  to  attribute  them  always  to  some 
cerebral  affection  ;  for,  as  Yon  Ghraefe  has  pointed  out,  they  are  often 
only  due  to  the  failing  sight,  and  are  produced  by  the  intent  endeayour 
of  the  patient  still  thoroughly  to  realize  the  yisual  impressions.  On 
account  of  this,  there  occur  disturbances  of  sensibility  akin  in  nature  to 
those  which  are  met  with  in  double  yision,  circles  of  diffusion  upon  the 
retina,  etc.  If  the  headache  be  simply  due  to  this  cause,  cessation  from 
work  will  rapidly  cure  it ;  for  it  can  be  easily  understood  that  its 
intensity  may  be  materially  increased  by  any  cause  that  produces  con- 
gestion of  the  brain  or  the  eye,  such  as  stooping,  etc. 

Acute  meningitis,  more  especially  the  tubercular  form,  generally 
gives  rise  to  optic  neuritis,  and  this  ofben  ensues  rapidly  upon  the  out- 
break of  the  cerebral  affection ;  whereas,  in  the  chronic  form,  the  optic 
nerye  often  remains  altogether,  or  for  a  long  time,  unaffected,  and  then 
it  nndergoes  progressiye  atrophy,  its  nutrition  becoming  impaired  by 
the  chronic  congestion  of  the  brain  and  meninges. 

Chronic  PeriogtiUs  of  the  base  of  the  brain  may  also  produce 
amaurosis. 

•  L.  Meyer,  "  Centnablatt  fur  Med.  WiaMmsoh./'  Noe.  8,  9, 10, 1867. 
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Tumours  within  the  brain  may  canse  progressive  atrophy  of  the 
optic  nerre,  either  by  the  latter  becoming  directly  implicated  in  the 
morbid  process,  and  its  nerYons  elements  destroyed,  or  by  its  being 
compressed,  stretched,  or  pnshed  aside  by  the  tnmonr,  so  that  its 
oondnctibility  and  its  nutrition  are  greatly  interfered  with ;  bat  the 
impairment  of  nutrition  may  also  be  due  to  pressure  upon  the  blood- 
vessels of  the  optic  nerve.  Although  sarcomatous  and  carcinomatous 
tumours  are  the  most  frequent  morbid  growths,  we  must  include  other 
ueo-plasms,  such  as  masses  of  tubercle,  syphilitic  gummata,  exostoses, 
etc.  Such  morbid  growths  may  be  situated  at  the  base  of  the  brain  or 
within  its  substance.  Their  diagnosis  is  very  uncertain  and  obscure, 
except  other  general  or  local  symptoms  co-exist,  which  may  aid  us  in 
determining  the  probable  nature  and  seat  of  the  cerebral  disease.  Thus 
in  equilateral  hemiopia  (say  of  the  lefb  half  of  the  visual  field)  we  should 
suspect  that  a  tumour  or  heemorrhagic  efiusion  is  pressing  upon  the  right 
optic  nerve. 

K  the  temporal  half  of  each  field  is  impaired,  the  crossed  fasciculi  of 
the  nerves  are  involved,  and  the  seat  of  the  disease  is  at  the  commissure. 
In  such  cases  the  impairment  of  vision  is  often  very  rapid,  the  sight 
being  perhaps  utterly  destroyed  within  a  few  days.  The  contraction  of 
the  visual  field  begins  at  the  periphery  of  the  temporal  side  and  extends 
up  to  or  beyond  the  centre,  so  that  finally  only  a  slight  glimmer  of  light 
may  be  left  at  the  nasal  side.  If  the  cerebral  tumour  is  very  slow  in 
its  development,  the  brain  substance  and  the  nerves  may  gradually 
accommodate  themselves  to  its  growth,  and  there  may  only  periodically 
arise  some  compression  of  the  vessels  at  the  base  of  the  brain,  which, 
setting  up  disturbance  in  the  intra-cranial  circulation,  will  give  rise  to 
ephemeral  hemiplegia,  ischssmia,  and  fainting  or  epileptoid  fits.  But 
symptoms  of  paralysis  of  the  cerebral  nerves  may  supervene  if  the 
tumour  pervades,  irritates,  or  presses  upon  the  nerve  substance,  or 
if  the  vessels  become  compressed  and  the  nutrition  of  the  nerves 
impaired.* 

l}iMn(mr8  in  the  cerebellum  nearly  always  produce  blindness  (generally 
from  optic  neuritis)  by  setting  up  a  general  disturbance  (Hnghlings 
Jackson),  whereas  abscess  of  the  cerebellum,  as  a  rule,  does  not  do  so 
on  account  of  its  limited  extent  and  effect. 

Cerebral  hoBmorrhage  may  be  suspected  if  the  amaurosis  comes  on 
very  suddenly ;  thus  sudden  equilateral  hemiopia  of  the  left  side  would 
make  us  suspect  hasmorrhagein  the  right  hemisphere.  SuchequUateral 
contractions  of  the  field  often  remain  behind  in  persons  who  have  been 
affected  with  an  apoplectic  fit.  Loss  of  the  right  side  of  the  field  is  more 
irksome  than  that  of  the  left,  more  especially  in  reading,  as  the  patient 
cannot  read  so  easily  and  rapidly  on  account  of  his  not  being  able  to 

•  ''  £L  MonatabL,"  1865,  p.  269. 
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foresee  the  words  (Graefe).  In  slight  degrees  of  cerebral  hsBmorrhage, 
the  sight  is  often  quite  nnafiected.  Hemiopia  may,  however,  be  also 
{ffodnoed  by  temporary  affections  of  the  nerve  tronk,  e.g.y  syphilis. 

Senile  softening  of  the  brain  is  not,  as  a  role,  accompanied  by 
amanroeis,  bnt,  of  conrse,  the  atrophic  changes  in  the  brain  may  extend 
to  the  optic  nerves,  the  nutrition  of  the  latter  becoming  impaired  on 
acoonnt  perhaps  of  the  disease  of  the  vessels. 

Epilepsy  may  produce  amaurosis  when  it  is  due  to  some  disease  of 
the  brain,  for  instance  meningitis,  for  epilepsy  must  be  looked  upon  as 
a  symptom  and  not  as  a  disease. 

In  diseases  of  the  spinal  cord,  more  especially  chronic  myelitis  and 
locomotor  ataxy,  amaurosis,  from  progressive  atrophy  of  the  optic  nerves, 
is  not  unfrequently  met  with.     But  it  hardly  ever  makes  its  appearance 
in  locomotor  ataxy  untQ  a  late  period  of  the  disease  of  the  spine,  long 
•fter  the  impairment  of  the  mobility  and  sensibility  of  the  lower  limbs, 
and  the  paralytic  affections  of  the  muscles  of  the  eye,  the  latter  often 
being  amongst  the  first  symptoms  of  the  spinal  disease.  In  some  very  rare 
instances,  the  atrophy  of  the  optic  nerves  has  preceded  by  a  long  period 
(several  years)  the  first  symptoms  of  spinal  disease  (Qraefe).     This  late 
occorrenoe  of  amaurosis  is  explained  by  the  fact  that  the  degeneration 
ascends  from  the  vertebral  canal  to  the  cavity  of  the  cranium.     Ambly- 
opia often  occurs  at  the  commencement  of  the  spinal  affection,  and  a 
careful  examination  as  to  the  true  nature  of  this  impairment  of  vision 
should  be  made,  for  it  may  only  be  due  to  a  loss  of  the  power  of  accom* 
modation  frt>m  paralysis  of  the  ciliary  muscle,  and  be  not  at  all  de- 
pendent upon  any  disease  of  the  optic  nerve.    A  want  of  care  in  the 
examination  as  to  the  true  cause  of  such  amblyopite,  has  led  to  much 
confusion  amongst  writers  upon  this  subject.     In  cases  in  which  the 
atrophy  of  the  optic  nerve  is  dependent  upon  locomotor  ataxy,  the 
former  may  remain  stationary  for  a  few  weeks  and  then  again  progress 
(Graefe). 

The  affection  of  the  optic  nerve  in  diseases  of  the  spine  is  probably 
due  to  a  lesion  of  the  great  sympathetic,  through  its  communication 
with  the  anterior  roots  of  the  spinal  nerves. 

In  some  cases  simple  atrophy  of  the  optic  nerve  exists  for  a  long 
time  without  any  appre<?iable  cause,  or  the  appearance  of  any  symptoms 
indicative  of  a  cerebral  or  spinal  lesion  ;  and,  even  after  death,  nothing 
is  perhaps  found  except  atrophy  of  the  optic  nerves  or  atrophy  of  those 
parts  of  the  brain  which  are  continuous  with  the  optic  nerve.  In  some 
of  these  cases,  however,  insanity  may  supervene.  And  this  brings  us 
to  a  very  important  point,  viz.,  the  great  use  of  which  the  ophthalmo- 
Boope  is  likely  to  prove  to  the  alienist  in  establishing  the  study  of  in- 
sanity upon  a  more  positive  basis.*     In  England  we  are  almost  entirely 

*  For  further  information  I  would  particularly  reoonunend  Dr.  Leber's  ve^ 
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indebted  to  Dr.  Allbutt  for  onr  knowledge  of  this  snbject,  and  I  wonld 
refer  the  reader  to  his  valnable  and  interesting  paper,  entitled  *'  On  the 
state  of  the  Optic  Nerves  and  BetinsB  as  seen  in  the  Insane,"  read  before 
the  Boy.  Med.  Chir.  Society,  February  25,  1868.  In  this,  he  mentions 
that  in  general  paralysis  of  the  insane,  atrophy  of  the  optic  nerve  is 
constantly  fonnd,  and  is  commonly  accompanied  by  atrophy  of  the 
olfactory  nerves.  It  is  not  distinctly  seen  till  the  end  of  the  first  stage, 
as  it  slowly  travels  down  from  the  optic  centres,  and  it  is  in  relation 
with  the  state  of  the  pnpil,  which  is  contracted  in  the  early  stage  and 
dilated  in  the  fatty  atrophic  stage. 

In  mania,  the  ophthalmoscope  ofben  reveals  symptomatic  changes. 
In  dementia  organic  disease  and  affection  of  the  eye  generally  occur 
together. 

In  idiots  atrophy  of  the  optic  nerve  is  of  iBreqnent  occurrence.  Out 
of  twelve  cases,  it  was  fonnd  of  a  marked  character  in  five ;  one  was 
changing,  and  two  were  noted  as  donbtfdl. 

We  have  now  to  consider  the  prognosia  which  may  be  made  in  cases 
of  amaurosis  or  amblyopia,  as  to  whether  the  impairment  of  vision  will 
improve,  remain  stationary,  or  become  permanently  lost.  In  framing 
such  a  prognosis,  we  must  be  especially  guided  by  the  mode  of  attack, 
the  condition  of  the  field  of  vision,  and  the  appearances  presented  by 
the  optic  nerve.  The  nature  of  the  primary  disease  which  has  caused 
the  affection  of  the  eye  must  naturally  also  be  taken  into  anxious  con- 
sideration. For  the  prognosis  will,  of  course,  be  materially  influenced 
by  the  &ct,  that  the  intra-cranial  affection  is  of  a  kind  that  permits  of 
resolution  or  amelioration  through  the  absorption  of  morbid  products, 
or  hasmorrhagic  effusion,  or  the  amendment  of  irregularities  in  the 
circulation. 

If  atrophy  of  the  optic  nerve  has  already  set  in,  the  prognosis  as  to 
the  arrest  of  the  disease  must  be  very  guarded,  as  in  such  cases  there 
is  always  a  great  tendency  to  progression,  and  termination  in  absolute 
blindness.  But  this  is  not  necessarily  always  the  case,  and  it  would 
be  committing  a  grave  error  to  irrevocably  condemn  an  eye,  simply 
because  the  optic  nerve  shows  symptoms  of  commencing  atrophy.  The 
state  of  the  field  of  vision  is  our  best  guide  in  such  cases. 

If  the  loss  of  sight  has  occurred  with  great  suddenness  and  rapidity, 
the  prognosis  need  not  necessarily  be  bad,  for  we  occasionally  meet 
with  cases  in  which  great  improvement,  or  even  complete  restoration 
of  sight  takes  place  after  its  sudden  loss.  Sudden  equilateral  hemi- 
opia  is  generally  due  to  hflsmorrhagic  efinsions  (apoplexies),  which  is 
seldom  the  case  in  double  central  scotomata.    Yon  Graefe*  considers 

interesting  paper  "  On  Grey  Degeneration  of  the  Optic  Nerre,"  "  A.  f.  O.,"  xiv,  2, 
177  ;  also  Dr.  Westphal's  important  papers  in  the  "  Archiy.  fUr  Psychiatrie.*' 
•  "  IX  Monatsbl.,"  1866, 140. 
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ihrni  the  ptrognosiB  of  sndden  amaorosis  is  better  in  chOdren  than  in 
adnltB.  -  He  aleo  Btatea  that  the  best  prognosiB  is  fdmished  by  those 
cases  in  ^wliich  the  sndden  loss  of  sight  is  the  resnlt  of  mental  shock ; 
also  if  the  phosph^nes  oontinne  to  exist  in  the  blind  retina,  and  com- 
plete darkness  proves  beneficial.  This  form  of  anassthesia  is  often 
associated  with  cntaneons  insensibility  to  pain,  and  is  perhaps  referable 
to  TBSo-motor  action. 

The  prognosis  is  also  inclined  to  be  &yoiirable,  if  the  disease  has 
remained  Btationary  for  some  length  of  time,  for  althongh  the  dangerons 
forms  of  amanrosis  likewise  halt  in  their  progress,  yet  this  intermption 
does  not  extend  beyond  a  few  weeks  or  months,  when  they  again  pro- 
gress. The  former  cases  often  depend  npon  a  combination  of  delete- 
riona  canaes,  such  as  alcohol,  tobacco,  dissipation  of  every  kind,  oyer* 
work  of  the  eyes  and  brain,  irregnlarities  in  the  digestive  organs  or 
the  uterine  system. 

The  prognosis  is  bad,  if  the  atrophy  of  the  optic  nerve  is  of  slow 

development  and  manifests  a  persistent,  thongh  perhaps  tardy,  progress. 

When  the  atrophy  of  the  nerve  cannot  be  traced  to  any  particular 

caoaey  hat  appears  to  be  a  disease  per  se,  the  prognosis  is  generally  also 

very  nn&vonrable. 

In  those  cases  in  which  the  condition  of  the  visnal  field  is  qnite 
noimal  (even  after  the  affection  has  existed  for  several  months),  and  the 
acnity  of  vision  has  not  snnk  considerably  (only  to  one-sixth  or  one- 
tenth),  we  may  decidedly  regard  the  disease  as  not  being  dne  to  pro- 
gressive atrophy.  The  impairment  of  vision  may  not,  however,  undergo 
nrach  improvement. 

With  regard  to  the  prognosis  afforded  by  the  different  forms  of 
contraction  and  intermption  of  the  visnal  field,  we  may  briefly  state, 
that  it  is  more  favourable  when  it  is  equilateral  with  a  sharply-defined 
line  of  demarcation  than  when  it  is  concentric,  or  its  edges  (in  the 
lateral  form)  are  undefined  and  irregular.  Indeed,  patients  affected 
¥rith  equilateral  hemiopia  never  become  absolutely  blind,  except  the 
disease  extends  to  the  commissure,  or  some  other  cerebral  affection 
sapervenes.*  Such  patients  oflien  enjoy  excellent  central  vision,  being 
able  to  read  the  finest  print,  and  the  affection  frequently  remains  unaltered 
for  a  very  long  time.     I  have  cases  still  under  supervision  in  which 

*  Yon  Chnefe  wje  :  **  Total  blindness  in  cases  of  unilateral  brain  disease  can 
onljT  ensue  (1),  when  the  other  hemisphere  likewise  becomes  the  seat  of  disease ; 
(2),  when  fresh,  effusions  in  the  hemisphere  originally  affected  occasion  diff\ise  cere- 
bnl  disease,  haply  through  an»mia  cerebri ;  (3),  when  a  basilar  affection  superyenes, 
directly  affecting  the  trunks  of  the  optic  nerres ;  (4),  when  some  encroachment  on 
the  space  of  the  cerebral  caTity  results  in  compression  of  the  sinus  caremosus  with 
consequent  venous  incarceration  of  the  papillflQ;  (5),  when  propagated  encephalo- 
meningitis  leads  to  neuritis  descendens."  ("  El.  MonatsbL,"  1866,  220 ;  "  Ophth. 
BeTiew,"  ii,  8&9.) 
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equilateral  hemiopia  has  existed  for  some  years,  and  the  patients  are 
still  able  to  read  perfectly,  nor  has  the  condition  of  the  eye  changed,  nor 
have  any  other  symptoms  shown  themselves. 

The  most  dangerons  cases  are  those,  in  which  irregpcdar  contractions 
of  the  field  of  vision  occnr  either  simultaneonsly  in  both  eyes,  or  in 
quick  snccession.  Also  those,  in  which  the  condition  of  the  one  eye 
being  already  very  bad  (the  degree  of  its  central  vision  being  perhaps 
even  less  than  the  eccentric),  the  second  eye  becomes  affected  in  an 
exactly  similar  manner,  the  contraction  of  its  visnal  field  commencing 
at  a  point  symmetrical  to  that  at  which  it  began  in  the  first  eye. 

Central  scotomata  never  indicate  progressive  atrophy,  if  the  periphery 
of  the  visual  field  is  normal.  Bat  if  they  have  existed  unaltered  for 
several  weeks,  and  the  optic  nerve  begins  to  show  symptoms  of  com- 
mencing atrophy,  a  restitution  ad  integrum  can  no  longer  be  expected. 
If  the  central  portion  of  the  retina  maintains  its  superiority  of  vision 
over  the  outlying  parts  (so  that  the  patient  can  see  through  the 
scotoma),  the  prognosis  is  always  better  than  when  the  reverse  obtains. 
If  the  peripheral  portion  of  the  field  of  vision  beyond  the  scotoma  is 
impaired,  progressive  atrophy  is  to  be  feared,  which  is  not  the  case 
when  this  part  of  the  field  is  normal,  for  this  shows  that  the  power  of 
oonductibility  in  the  part  of  the  retina  affected  with  the  scotoma  is 
perfectly  retained  (Von  Oraefe). 

We  cannot  form  our  prognosis  of  the  case  simply  &om  the  appear- 
ances presented  by  the  optic  nerve,  for,  as  Yon  Graefe  remarks,  it  is 
impossible  to  tell  from  these  alone,  whether  the  atrophy  be  progpi'essive 
or  stationary.  In  conjunction  with  the  appearance  of  the  optic  nerve, 
we  must  therefore  be  guided  by  the  condition  of  the  field  of  vision,  and 
the  mode  in  which  the  attack  occurred.  Even  the  absence  of  atrophic 
symptoms  in  the  nerve  does  not  exclude  the  most  unfavourable  result. 
In  cases  of  amblyopia  due  to  disturbances  in  the  circulation,  or  to  alcohol, 
or  in  that  form  which  is  sometimes  met  with  in  very  nervous  females  and 
in  children,  the  presence  of  symptoms  of  atrophy  of  the  optic  nerve  are 
always  of  material  consequence,  as  they  greatly  cloud  the  prognosis. 

Treatment, — This  must  of  course  be  specially  directed  against  the 
primary  cause  of  the  affection  of  the  eye.  In  those  cases  of  simple 
progressive  atrophy,  in  which  we  jGbuI  to  detect  any  appreciable  organic 
or  functional  cause,  we  must  be  extremely  upon  our  guard  not  to 
submit  the  patient  to  a  very  active  course  of  treatment,  more  especially 
of  a  lowering  or  depressing  kind.  For  great  mischief  is  thus  often 
produced,  and  the  progress  of  the  disease  hastened,  instead  of  being 
arrested  or  retarded.  The  best  treatment  for  such  cases  consists  in 
the  administration  of  tonics,  especially  the  tincture  of  the  muriate  of 
iron,  or  a  combination  of  steel  with  quinine  or  strychnine.  The  lactate 
or  sulphate  of  zinc  may  also  be  given  in  gradually  increasing  doses, 
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oommenciiig  with  one  grain  dail j,  and  augmenting  tins  gp^tially  until 
the  patient  takes  three  or  fonr  grams  a-day.  The  diet  shonld  he 
notritions  bat  light,  and  the  effect  of  stimnlants  be  olosely  watched. 
The  patient's  course  of  Ufe  shonld  be  carefhlly  regulated,  a  sufficiency 
of  sleep  be  insisted  on,  and  all  amusements  or  employment,  that  may 
prove  injurious  to  his  eyes  or  general  health,  be  strictly  forbidden.  The 
use  of  tobacco  must  also  be  absolutely  given  up. 

If  there  is  any  evidence  of  the  existence  of  chronic  meningitis, 
irreguLirities  in  the  circulation  (more  especially  the  cerebral),  or  a 
sapproaion  of  cnstomary  discharges,  such  as  the  menstrual,  or  the 
exhalations  from  the  skin,  more  particularly  the  feet,  a  derivative 
course  of  treatment  must  be  employed.  Leeches  should  be  applied 
behind  the  ears,  or  the  artificial  leech  to  the  temple,  and  a  seton  may  be 
inserted  at  the  nape  of  the  neck,  which  often  affords  gre&t  and  speedy 
relief  to  the  severe  and  persistent  headache.  The  bichloride  of  mercury 
should  be  given  in  smaU  doses,  in  combination  perhaps  with  the  iodide 
and  bromide  of  potassium,  more  especially  if  any  syphilitic  taint  is 
suspected.  The  sudden  suppression  of  the  normal  exhalations  from  the 
skin  is  not  an  unfrequent  cause  of  amblyopic  affections,  more  especially 
after  long  exposure  to  cold  and  wet.  Thus  persons  who  have  stood 
for  many  hours  in  the  water  (sportsmen,  fishermen,  etc.),  are  sometimes 
affected  with  amblyopia,  on  account  of  the  suppression  of  the  exhala- 
tions from  the  feet.  In  such  cases  hot  stimulating  pediluvia,  together 
with  diaphoretics  and  diuretics  should  be  prescribed.  Graefe  also 
advocates  the  Boman  or  Turkish  bath,  as  specially  exciting  the  action 
of  the  skin,  which  will  also  prove  of  benefit  in  the  different  forms  of 
congestive  amblyopia.* 

If  the  affection  of  the  eye  is  due  to  some  sudden  fright  or  shock  to 
the  nervons  system,  tonics  should  also  be  prescribed. 

In  the  amaurosis  due  to  locomotor  ataxy,  innumerable  remedies 
have  been  tried.  Dr.  Althausf  states  that  he  has  derived  much  benefit 
in  cases  of  locomotor  ataxy  from  the  administration  of  small  doses  of 
nitrate  of  silver.     He  gives  the  silver  together  with  the  hypophosphite 

*  An  important  and  interesting  fact  in  connection  with  this  subject  has  been 
noticed  hj  "Dr.  Leared.  Having  found  that  persons  affected  with  fulness  and  con- 
gestion of  the  head,  were  often  much  benefited  by  the  Ttirldsh  bath,  he  thought 
that  the  reiidiest  mode  of  ascertaming  the  effect  of  the  latter  upon  the  cerebral 
drcolation  would  be  by  obserring  its  influence  upon  the  blood-ressels  of  the  retina, 
Mr.  Wordsworth  therefore  examined  Dr.  Leared's  eyes  with  the  ophthalmoscope 
just  prior  to  his  entering  the  bath,  and  again  after  he  had  remained  in  the  hottest 
chamber  (196  F.)  for  a  quarter  of  an  hour,  and  then  found  a  decided  and  marked 
paleness  of  the  optic  nerve,  and  a  diminution  in  the  sixe  of  the  retinal  Tessels.  The 
same  effect  was  noticed  in  four  persons  employed  in  the  bath  (a  negro,  an  Bast 
Indian,  an  Englishman,  and  a  Qerman),  imder  a  temperature  of  120  F.,  who  wero 
examined  at  the  same  time  by  Mr.  Wordsworth. 

t  Lectures  on  Epilepsy,  Hysteria,  and  Ataxy,  1866. 
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of  fioda,  and  he  never  goes  bejond  the  dose  of  half  a  grain  of  the  nitrate 
of  ailyer.  It  should  be  employed  for  from  fonr  to  six  weeks  oonsecntively, 
and  then  disoontinned  for  a  fortnight  or  three  weeks,  a  slight  aperient 
mineral  water  being  given  in  the  meanwhile.  Then  the  nse  of  the 
remedy  may  be  again  oommenced  and  continued  for  a  month  or  so. 
The  gums  shonld  be  examined  from  time  to  time,  as  the  peculiar  dnsky 
disoolonration  of  the  skin,  which  the  long  continued  use  of  nitrate  of 
silver  produces,  first  appears  in  the  mucous  membranes. 

Gases  of  amaurosis  have  been  recorded  in  which  it  has  been  stated 
that  great  benefit  has  been  derived  frY>m  the  subcutaneous  injection  of 
strychnine.*  But  the  histories  of  these  cases,  more  especially  the  con- 
dition of  the  eyes,  have  not  been  given  with  sufficient  accuracy  or 
minuteness  to  permit  of  our  forming  any  opinion  aa  to  the  value  of  this 
remedy.  The  amount  to  be  injected  at  first,  is  about  ono<fortieth  of  a 
grain,  to  be  gradually  increased  to  one-twentieth. 

If  central  scotomata  have  been  developed  during  protracted 
enfeebling  general  illness,  such  as  typhoid  or  scarlet  fever,  diphtheria, 
childbed,  etc.,  tonics  and  a  generous  diet,  with  stimulants,  are  the  best 
remedies  ;  and  subsequently,  when  the  sight  is  beginning  to  improve, 
much  benefit  is  ofben  derived  frt)m  methodically  practising  the  sight 
(even  the  eccentric)  with  strong  convex  lenses,  as  is  done  in  cases  of 
amblyopia  from  non-use.  An  improvement  upon  the  ordinary  single 
convex  lens  is  recommended  by  Yon  Ghraefe,  viz.,  a  combination  of  two 
bi-convex  lenses  (the  one  6  inches  the  other  4)  set  in  a  tube  or  ring  at  a 
distance  of  one  inch  frt>m  each  other.  We  thus  gain  a  relatively  con- 
siderable magnifying  power  with  only  slight  spherical  aberration.  The 
eye  should  at  first  be  only  practised  for  a  very  short  time  (about  two  or 
three  minutes),  and  with  print  that  can  be  tolerably  easily  deciphered. 

If  there  is  any  disturbance  in  the  functions  of  the  Uver  or  digestive 
organs,  mild  aperient  mineral  waters  should  be  prescribed,  sudi  as  the 
Pullna,  Karlsbad,  or  Kissingen  waters. 

1.— AMBLTOPU. 

This  affection  is  often  due  to  passive  congestion  of  the  brain,  the  eye, 
or  other  organs,  such  as  the  liver,  uterus,  etc.,  or  to  disturbance  of  the 
nervous  frinctions. 

We  must  admit  that  the  term  passive  congestion  is  very  vague,  and 
that  we  do  not  know  with  any  certainty  the  mode  in  which  the  sight 
becomes  affected,  and  whether  this  is  due  to  a  retardation  of  the  blood 
supply  and  a  consequent  insufficiency  of  its  aeration,  or  whether  it  is 
loaded  with  noxious  ingredients,  such  as  alcohol,  nicotine,  lead,  etc., 

•  Tide  Fr^mineau,  "Gas.  des  Hdp.,"  1863 ;  Slimaxm,  "Deutsohe  KlinikV  1864. 
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which  exert  a  tozio  inflnenoe  and  thna  impair  the  fimctionB  of  the 


For  practical  pnrpoBes  we  miigt,  howeyer,  draw  a  line  of  demarca- 
tioxi  between  the  ambljopiflo  which  are  dne  to  simple  irregxdaritieB  in 
the  exrcolation  or  nerroTiB  fiinctions,  and  those  which  depend  upon 
eome  blood  poisoning,  if  this  term  may  be  accepted. 

The  insufficiency  of  blood  supply  which  gives  rise  to  the  ancBnUe 
amhhfopia  may  be  due  to  some  excessive  discharge  from  the  uterus,  to 
the  debiliiy  consequent  upon  very  severe  illnesses,*  to  a  prolonged  and 
veiy  ezhausting  confinement,  or  to  over-suckling.   Copious  hemorrhages 
(e.9.,  after  confinement)  may  likewise  produce  it.  Gases  are  also  recorded 
in  which  vomiting  of  blood  (probably  dependent  upon  an  ulcer  of  the 
stomach)  has  produced  amaurosis.*    In  these  cases,  the  loss  of  sight 
had  come  on  rapidly  (leading  to  complete  blindness  in  the  course  of  a 
few  days),  which  affected  both  eyes,  and  was  incurable.    The  ophthalmo- 
Bcopic  appearances  were  either  negative,  or  were  those  of  aniemia  of  the 
optic  nerve  and  retina,  leading  subsequently  to  atrophy.   When  the  loss 
of  blood  is  very  considerable,  the  function  of  the  optic  nerve  is  probably 
rmpaared  by  the  aufemia  of  the  brain  and  the  insufficient  excitation  of 
the  retina.     But  it  is  remarkable  (as  Yon  Gh:uefe  has  pointed  out)  that 
the  sight  does  not  necessarily  return  with  a  restoration  of  the  blood- 
supply  and  a  restitution  of  the  other  functions.     This  is  probably 
owing  to  the  fact,  that  the  temporary  deficiency  in  the  blood  supply  has 
caused  permanent  changes  in  the  nutrition  of  the  more  delicate  nerve 
structures. 

The  amblyopia  which  is  met  with  in  diabetes  is  sometimes  due  to 
paralysis  of  the  accommodation,  or  to  retinitis,  somewhat  akin  in  its 
nature  to  that  met  with  in  Bright's  disease,  and  only  rarely  to  anssmia. 
In  (kolera  we  might  expect  that  there  would  be  great  amblyopia  on 
account  of  the  poverty  of  the  blood,  but  this  is  not  so. 

Congestive  amblyopia  may  be  due  to  over-fulness  of  the  system  and 
congestion  of  the  eye,  brain,  or  other  organs.  It  is  not  unfirequently 
met  with  in  cases  of  suppression  of  customary  discharges,  deficiency 
or  absence  of  the  catamenia,  and  insufficient  action  of  the  skin  or 
kidneys.  Mr.  Lawsonf  narrates  a  case  in  which  suppression  of  the 
menses  produced,  within  a  few  days,  complete  amaurosis  in  one  eye 
and  great  impairment  of  vision  in  the  other. 

Under  the  use  of  iodide  of  potassium,  and  with  the  re-appearance 
of  the  catamenia,  the  sight  was  restored. 

A  very  interesting  and  extraordinary  case  is  also  reported  by 
Mr.  Lawson,^  in  which  amaurosis  repeatedly  recurred  during  the 
period  of  gestation. 

•  OTteilly,  "Lancet,"  1852 ;  Von  Ghraefe,  *«  A.  f.  O.,"  vii,  2, 148. 

t  "  Med.  Times  ftnd  Gbxette,"  1868.  t  '*  B.  L.  O.  H.  Hep,"  iy,  66. 
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The  real  nature  of  the  amblyopia  which  is  observed  in  certain  cases 
of  so-called  blood  poisoning  is  at  present  qnite  obscnre.  It  is  generally 
supposed  to  be  due  to  some  disturbance  in  the  circulation,  producing 
what  is  termed  passive  congestion  of  the  brain.  But  this  explanation  is 
indefinite  and  unsatisfactory,  for,  as  Yon  Graefe  says,*  '*  Whether  there 
is  a  real  inundation  of  the  nervous  centre,  with  venous  blood, — ^whether 
the  current  and  change  of  the  blood  is  too  slow  only, — or  whether  the 
visual  Amotion  is  affected  from  the  blood  being  overloaded  with  alcohoUc 
and  narcotic  substances,  are  so  many  questions  suggested  by  the  term 
'passive  cerebral  congestion.*  This  term,  therefore,  only  serves  to 
designate  a  condition  where,  failing  aU  evidence  of  active  congestion, 
the  functional,  or,  as  the  case  may  be,  also  the  nutritional  excitation  of 
the  cerebral  centre  of  the  optic  nerve  is  interfered  with  by  circulatory 
influences  of  the  aforesaid  order/' 

This  toxic  influence  may  be  especially  produced  by  alcohol,  tobacco, 
lead,  and  quinine. 

m 

The  amblyopia  met  with  in  drunkards  (amblyopia  potatorum) 
generally  commences  with  the  appearance  of  a  mist  or  cloud  before  the 
eyes,  which  more  or  less  surrounds  and  shrouds  the  object,  rendering 
it  hazy  and  indistinct.  In  some  cases,  the  impairment  of  vision  becomes 
very  considerable,  so  that  only  the  largest  print  can  be  deciphered,  but 
if  progressive  atrophy  of  the  optic  nerve  sets  in,  the  sight  may  be  com- 
pletely lost.  The  visual  field  may  remain  normal  or  become  more  or 
less  contracted.  The  affection  may  exist  for  a  very  long  time  without 
causing  any  organic  changes  in  the  optic  nerve  or  retina,  excepting  those 
of  hypereBmia,  and  a  certain  loss  of  transparency  in  the  disc.  In  other 
cases,  if  the  disease  progresses  or  the  cause  persists,  atrophy  of  the  optic 
nerve  supervenes,  and  this  always  materially  clouds  the  prognosis ;  for 
although  we  may,  even  in  such  cases,  sometimes  succeed  in  securing  a 
great  improvement  of  sight  and  an  arrest  of  the  atrophic  degeneration, 
yet  the  vision  is  but  seldom  restored  ad  integrwm. 

In  many  of  these  cases,  we  cannot  detect  any  abnormal  appearances 
with  the  ophthalmoscope,  and  must  therefore  regard  the  impairment  of 
sight  as  due  to  a  functional,  and  not  to  an  organic,  lesion.  In  other  cases 
there  is  some  hyperffimia  of  the  retina  and  optic  nerve,  with,  perhaps, 
a  certain  degree  of  passive  congestion,  together  with  a  diminution 
in  the  transparency  of  the  disc,  and  subsequently  symptoms  of  atrophy 
of  the  optic  nerve  may  maJce  their  appearance.  But  I  must  here  again 
warn  the  reader  against  too  readily  assuming  the  existence  of  hypersemia 
and  congestion  of  the  optic  nerve  and  retina,  simply  because  the  disc 
may  seem  to  him  to  be  slightly  too  red,  or  the  veins  somewhat  large. 
It  has  been  already  stated  that  the  appearances  of  the  optic  disc  and  of 
the  retinal  circulation  vary  very  greatly  within  a  perfectly  physiological 

•  "  Ophth.  Eeview,"  ii,  p.  340. 
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standard,  and  that  it  often  requires  an  experienced  and  carefiil  obsexrer 
to  determine  whether  or  not  some  marked  peculiarity  in  the  appearance 
of  these  stractnres  is  physiological  or  pathological.  In  judging  of  these 
conditions,  ifre  most  take  into  especial  consideration  the  age,  the  habits, 
the  complexion,  etc.,  of  the  patient. 

The  prognosis  will  depend  chiefly  npon  the  condition  of  the  optic 
nerve,  the  length  of  time  which  the  disease  has  existed,  and  the  fact 
whether  or  not  the  patient  is  willing  entirely  to  give  np  any  habits 
which  may  have  caused  it. 

The  effect  of  tobacco  in  producing  amblyopia  and  amaurosis  was 
originally  pointed  out  by  Mackenzie;  more  lately  Gritchett,  Words- 
worth, Hutchinson,  and  Sichel  have,  amongst  others,  paid  much  atten- 
tion to  this  subject,  and  believe  that  it  gives  rise  to  a  peculiar  and 
distinctive  form  of  loss  of  sight,  which  they  have  therefore  termed 
"tobacco  amaurosis/'    It  is  supposed  to  produce  a  peculiar  form  of 
atrophy  of  the  optic  nerve,  the  symptoms  of  which  are  so  special  as  to 
be  considered  characteristic  of  tobacco  amaurosis  (vide  article  on  Atrophy 
of  the  Optic  Nerve,  p.  887).      One  argument  which  has  been  brought 
forward  to  lend  special  weight  to  the  theory  that  tobacco  may  produce 
amaoroBis  is,  that  simple  progressive  atrophy  of  the  optic  nerve  occurs 
far  more  frequently  amongst  men  than  women.     Whilst  readily  con- 
ceding this,  I  must  also  call  attention  to  the  fact  that  the  causes 
which  may  produce  amaurosis  obtain  far  more  amongst  men  than  women. 
Thus  the  former  are,  as  a  rule,  exposed  to  far  greater  corporeal  and 
mental  labour,  to  greater  vicissitudes,  and  to  a  greater  indulgence  in 
free  living  of  every  kind.    Moreover,  in  all  probability,  the  amaurosis  is 
fiir  more  due  to  a  combination  of  such  deleterious  influences  than  to  the 
prevalence  of  one  special  one,  e.g,j  tobacco.    At  least,  in  by  far  the 
greater  number  of  cases  of  amaurosis  which  I  have  met  with  in  heavy 
smokers,  the  patients  readily  admitted  their  free  indulgence  in  other 
excesses.     I  fcdly  admit  the  fact,  that  the  excessive  use  of  tobacco 
(but  most  frequently  together  with  other  causes)  may  produce  con- 
siderable impairment  of  vision,  and  finally,  if  the  habits  of  the  patient 
be  not  entirely  changed,  and  the  use  of  tobacco,  stimulants,  etc.,  given 
up,  even  atrophy  of  the  optic  nerves.     But  I  cannot,  from  my  own 
experience,  accede  to  the  doctrine  that  there  is  anything  pecnliar  in  the 
form  of  atrophy  of  the  optic  nerve,  which  would  at  once  enable  one  to 
diagnose  the  nature  of  the  disease,  as  depending  upon  excessive  smoking. 
For  the  three  peculiarities  particularly  insisted  on,  viz.,  the  premonitory 
hypensmia  of  the  disc,  the  blanching  of  the  latter  first  at  the  outer  side, 
and  the  diminution  in  the  size  or  even  disappearance  of  the  nutritive 
vessels  of  the  optic  nerve,  whilst  the  retinal  vessels  for  a  very  long  time 
retain  their  normal  caHbre,  are  met  with  in  other  forms  of  atrophy  of 
the  optic  nerve,  and  are  therefore  not  at  all  distinctive  of  tobacco 
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amanrosiB.  Indeed  it  is  impofisible  to  Trnderatand  why  tobaooo  alone 
shonld  produce  these  peculiar  changes.  I  believe  that  in  the  commence- 
ment of  the  amblyopia  of  smokers  and  drrmkards  the  distorbanoe  of 
sight  is  at  first  only  fonctional,  the  retina  being,  so  to  say,  "  blunted," 
and  its  sensibility  impaired,  so  that  it  does  not  re-act  with  normal  acute- 
ness.  This  impairment  of  its  function  is  probably  chiefly  due  to  some 
irregularity  in  the  circulation  in  the  nenrous  centres,  although  it  is  also 
probable  that  in  many  cases  (especially  of  tobacco  amaurosis)  there  is 
some  depressing  influence  exerted  directly  upon  the  neirous  system. 
The  truth  of  this  hypothesis  is  proved  by  the  fact  that  at  first  the 
optic  nerve  and  retina  are  quite  healthy  or  only  somewhat  hypersamic, 
and  that  great  and  rapid  improvement  takes  place  when  the  patient 
relinquishes  smoking,  drinking,  etc.,  and  is  submitted  to  a  tonic 
course  of  treatment,  together,  perhaps  with  local  depletion.  But  if  the 
cause  persists,  if  the  patient  continues  his  indulgence  in  smoking, 
drinking,  etc.,  combined,  perhaps,  with  severe  mental  or  corporeal 
exertion,  then  the  disease  does  not  remain  confined  to  mere  functional 
derangement,  but  generally  passes  over  into  an  organic  lesion.  The 
optic  disc  begins  to  show  symptoms  of  atrophic  degeneration,  and  the 
latter  may  gradually  but  steadily  advance  until  the  sight  is  greatly 
impaired  or  even  quite  lost  (Qraefe). 

The  absorption  of  lead  into  the  system  will  produce  amaurosiB.  I 
have  only  met  with  one  case  in  which  the  loss  of  sight  could  be  dis- 
tinctly traced  to  lead-poisoning.  This  was  in  a  young  woman,  who  a 
few  months  ago  came  under  my  care  at  Moorfields.  She  had  been  a 
worker  in  lead,  and  had  sufiered  from  severe  lead  poisoning.  She  was 
completely  blind,  and  both  optic  nerves  showed  marked  symptoms  of 
atrophy  consecutive  upon  optic  neuritis.  Mr.  Hutchinson  has  men- 
tioned to  me  that  he  has  seen  similar  instances,  in  which  lead-poisoning 
had  given  rise  to  optic  neuritis,  followed  by  atrophy  of  the  optic  nerves. 
Very  generally,  however,  the  only  symptoms  revealed  by  the  ophthal- 
moscope are  congestion  and  hypenemia  of  the  optic  nerve  and  retina^ 
the  veins  especiaUy  being  somewhat  dilated  and  tortuous.  The  sight 
and  field  of  vision  are  even  in  such  cases  often  considerably  impaired. 
It  must  be  mentioned  that  albuminuria  is  sometimes  met  with  in  lead 
poisoning,  and  that  consequently  albuminuric  retinitis  may  occur 
(OUivier,  Desmarres). 

Quinine  in  large  doses  has  been  in  rare  instances  observed  to  pro- 
duce amaurosis,  probably  by  causing  great  congestion  of  the  cerebral 
circulation,  as  much  benefit  was  derived  from  the  use  of  the  artificial 
leech. 

UrcBmic  cmihlyopia.  In  the  article  upon  retinitis  albuminurica,  it 
was  mentioned  that  very  sudden  and  complete  blindness  sometimes 
occurs  in  Blight's  disease,  and  is  due  to  ur»mio  blood  poisoning.    The 
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be  lost  within  a  yery  few  hours,  together  with  the  appearance 
of  sjniptoins  of  nreemic  blood  poisoning,  snch  as  great  pain  in  the  head, 
epileptoid  fits,  etc.*  Then,  on  the  subsidence  of  these  symptoms,  the 
sigbt  18  also  restored.  This  impairment  of  vision  mnst  be  carefoUy 
distLDgxiished  from  that  dependent  npon  retinitis  albnminnrica. 

Amblyopia  is  sometimes  due  to  reflex  irritation  originating  in  one 
of  the  branches  of  the  fifth  nerve,  or  in  other  parts  of  the  nervous 
systeni.  Thus  severe  and  prolonged  dental  neuralgia  may  produce  im- 
pairment of  vision,  which  mostly  disappears  with  the  removal  of  the 
carious  teeth.  The  ophthalmoscopic  examination  generally  only  affords 
negative  resnlts-t  In  a  case  of  abscess  of  the  antrum  from  a  carious 
tooth,  narrated  by  Dr.  James  Salter,  the  eye  was  considerably  pro- 
truded and  blind — ^the  ophthalmoscope  revealing  extreme  annmiia  of 
the  optic  nerve  (atrophy?).  The  sight  was  not  improved  by  the 
removal  of  the  tooth.  In  a  case  of  herpes  frontalis,  accompanied  by 
great  pain,  recorded  by  Mr.  Bowman,  the  optic  nerve  was  atrophied.^ 

When  one  eye  is  excluded  for  any  length  of  time  from  binocular 
vision,  its  sight  generally  begins  to  &il  from  non-use  of  the  eye.     This 
condition  is  termed  amblyopia  ex  anopsia^  and  is  especially  met  with  in 
cases  in  which,  on  account  of  the  presence  of  some  opacity  of  the 
cornea   or  lens,   or  of  strabismus  accompanied    with  diplopia,   the 
acuteness  of  vision  of  one  eye  is  considerably  greater  than  that  of  the 
other,   so   that  the  difference  in  the  distinctness  of  the  two  retinal 
images  proves  very  confusing  to  the  patient,  and,  in  order  to  remedy 
this,  he  unconsciously  suppresses  the  recognition  of  the  less  distinct 
image.     This  dcHve  suppression  of  the  one  image  by  the  mind  must  be 
distingTiished  from  its  passive  suppression  caused  by  a  dense  opacity 
of  the  oomea  or  lens,  the  presence  of  which  prevents  any  image  being 
formed  npon  the  retina.     The  active  suppression  of  the  retinal  image 
is  far  more  injurious  to  the  sight  than  the  passive.     But  both  are 
especially  so  in  children,  for  in  them  we  often  find  that  after  a  stra- 
bismus has  existed  for  some  time  (six  or  twelve  months),  the  sight  of 
the  eye  may  be  so  much  impaired  that  only  large  print  can  be  deci- 
phered with  this  eye,  and  yet  it  appears  in  all  other  respects  perfectly 
normal     Moreover,  if  the  squint  is  operated  upon,  and  the  eye  then 
practised  separately  with  strong  convex  glasses,   the  sight  may  be 
rapidly  restored,  if  the  impairment  of  vision  had  not  reached  too  high 
a  degree.     This  proves  that  the  defect  of  sight  is  not  congenital,  as  has 

*  A  case  of  this  unemio  amaurosis  followed  afterwards  by  retinitis  albuminnrica 
is  recorded  by  Chuefe,  "  A.  f.  0.,"  yi,  2,  277. 

t  Gases  of  amblyopia,  accompanying  dental  neuralgia,  have  been  recorded  by 
Mr.  Hutchinson,  "R.  L.  O.  H.  Rep.,"  toI.  ir,  881;  also  by  Wecker,  "Ann. 
d'Ocnlist,**  1866. 

J  "  R.  L.  O.  H.  Rep.,"  t. 
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been  sometimeB  supposed,  but  is  due  to  the  exclusion  of  the  eye  from 
binocular  vision  and  consequent  disuse  of  the  retina.  Besides,  if  the 
squint  is  alternating,  so  that  each  eye  is  used  in  turn,  the  sight  of  both 
remains  perfectly  good.  The  rare  cases  of  non-alternating  strabismus, 
in  which  the  sight  of  the  squinting  eye  still  retains  its  normal  acute- 
ness,  are  probably  due  to  their  not  enjoying  binocular  vision,  in 
consequence  of 'which  there  is  no  diplopia,  and  of  course  no  active 
suppression  of  the  double  image.  This  subject,  however,  is  more  fully 
treated  of  in  the  article  upon  Strabismus.  In  children,  even  the  passive 
exclusion  of  the  eye  (e.g.,  from  cataract)  leads  to  amblyopia  far  sooner 
than  in  adults,  in  whom  complete  cataract  may  exist  for  very  many 
years  (Yon  Graefe  has  recorded  such  a  case  in  which  a  cataract  had 
existed  for  sixty  years),  and  yet,  when  it  has  been  successfrdly  removed 
by  operation,  the  patient  can  see  perfectly.  In  children,  however,  this 
is  not  the  case,  and  the  sensibility  of  the  retina  is  apt  permanently  to 
suffer ;  hence  the  rule,  that  in  children  cataract  as  well  as  strabismus 
should  be  operated  upon  soon  after  its  appearance. 

Sudden  and  severe  blows  upon  the  eye  may  produce  complete  and 
instantaneous  bUndness,  apparently  from  paralysis  of  the  retina  (com' 
motio  retince).  The  same  has  been  observed  after  a  stroke  of  lightning.* 
The  ophthalmoscope  generally  reveals  no  symptoms  at  all  commensu- 
rate with  the  degree  of  blindness ;  perhaps  there  is  only  someh3rper8Bmia 
of  the  retina  and  optic  nerve,  or  a  few  scattered  blood  extravasations.  In 
other  cases  nothing  abnormal  is  observed,  and  the  loss  of  sight  is  probably 
due  to  some  disturbance  or  derangement  in  the  retinal  elements,  which 
are,  however,  invisible  with  the  ophthalmoscope.  But  Wecker  mentions 
a  case  in  which  atrophy  of  the  optic  nerve  subsequently  supervened.* 
The  sight  in  these  cases  of  paralysis  of  the  retina,  often  becomes  per- 
fectly restored,  even  although  all  perception  of  light  may  at  first  have 
been  lost. 

The  treatment  of  the  different  forms  of  amblyopia  must  vary  with 
the  cause  of  the  affection.  Thus,  in  cases  where  the  latter  is  evidently 
due  to  great  debility,  consequent,  perhaps,  upon  severe  illness,  hyper- 
lactation,  etc.,  tonics,  a  generous  diet,  plenty  of  exercise  in  the  open 
air,  sea  bathing,  etc.,  must  constitute  the  chief  remedial  agents. 
Whereas,  in  the  congestive  amblyopia  great  attention  must  be  paid  to 
the  free  action  'of  the  various  eliminative  organs,  more  especially  the 
liver,  skin,  and  kidneys.  For  this  purpose  saline  mineral  waters, 
diuretics,  hot  stimulating  pediluvia,  and  the  hot  air  or  Turkish  bath, 
will  prove  of  special  advantage.  In  Germany  the  prolonged  use  of  the 
decoction  of  Zittman  is  a  favourite  remedy,  but  this  mode  of  treatment 
is  accompanied  by  so  much  inconvenience,  that  but  few  English  patients 
will  submit  to  it.     In  the  congestive  amblyopia,  I  have  often  derived 

•  Vide  alBO  Sttmuch,  "  Kl.  MoiifttsbL/'  p.  22, 1864. 


AMBLYOPIA.  415 

the  greatest  benefit  fix)in  the  repeated  use  of  the  artificial  leech.  In 
some  caeee,  evea  its  first  application  was  followed  by  the  most  marked 
and  surprising'  improyement  in  the  sight.  Hence,  I  wonld  particnlarly 
insist  npon  the  necessity  of  always  giving  the  artificial  leech  a  trial  in 
cases  of  amblyopia  or  amanrosis,  in  which  there  is  evidence  or  suspicion 
of  congestion,  or  of  irregpilarities  in  the  circulation ;  for  this  remedy  is 
at  present  fieir  too  much  neglected  in  England.  The  blood  should  be 
drawn  rapidly,  so  that  the  glass  cylinder  becomes  filled  in  three  or 
four  minutes.  One  or  two  cylinders  full  from  each  temple  (if  both 
eyes  are  affected)  will  generally  suffice.  The  operation  may  be  repeated 
at  intervals  of  five  or  six  days,  but  if  there  is  no  improvement  of  sight 
ufto'  it  has  been  performed  two  or  three  times,  it  should  not  be  repeated. 
After  each  application  of  the  artificial  leech,  the  patient  should  be  kept 
in  a  darkened  room  for  about  24  hours,  as  the  operation  is  generally 
followed  by  a  good  deal  of  reaction  in  the  intrarocular  circulation. 

We  must  also  insist  upon  the  patient  leading  a  most  regular  life, 
and  abstaining  from  excesses  of  every  kind,  and  in  the  amblyopia 
potatorum  the  allowance  of  spirituous  liquors  must  be  cut  down  to  a 
minimnTn.  If  the  nervous  system  is  enfeebled,  tonics  must  be  admini* 
fitered  in  considerable  doses,  more  especially  steel,  either  alone  or  in 
combination  with  qninine  or  strychnine.  The  Tinct.  Ferri  Mnriat.  (from 
gUs.  XV  to  5ss.  or  more,  two  or  three  times  daily)  often  proves  of  much 
benefit. 

In  order  to  alleviate  the  extreme  restlessness  and  nervous  irritability 
of  such  patients,  digitalis  or  hyoscyamus  should  be  prescribed,  and 
morphia  should  be  administered  at  night  to  relieve  the  great  and  very 
trying  sleeplessness,  or  the  subcutaneous  injection  of  morphia  may  be 
employed  with  advantage. 

In  tobacco  amaurosis  the  greatest  stress  must  be  laid  upon  the  dbaO' 
luie  necessity  of  the  patient's  entirely  giving  up  the  use  of  tobacco. 
Only  in  this  way  can  we  hope  to  cure  or  arrest  the  disease.  Moreover, 
it  is  generally  more  easy  for  a  great  smoker  to  break  himself  at  once 
and  altogether  of  the  habit,  than  to  limit  himself  to  one  or  two  cigars 
or  pipes  a  day,  for  then  the  temptation  of  exceeding  this  amount  is  con- 
stantly presented  to  him.  At  the  same  time  tonics  (particularly  the 
tincture  of  steel,  alone  or  in  combination  with  strychnine)  should  be 
prescribed.  By  pursuing  this  course  of  treatment,  we  may  generally 
snooeed  in  rapidly  curing  the  amblyopia  if  it  be  still  only  functiona],  or 
of  arresting  it  and  greatly  improving  the  sight  if  the  optic  nerve  is  only 
slightly  atrophied. 

In  the  impairment  of  vision  from  lead  poisoning  many  remedies 
baye  been  recommended,  of  which  the  most  reliable  is  probably  opium. 
This  has  been  found  to  shorten  the  course  of  the  constitutional  disease, 
to  ditniniah   the  frequency  of  paralytic  affections,  and  to   prevent 
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relapses.  Tlie  snbcxitaneoiis  injection  of  morphia  has  been  employed 
with  much  benefit  in  amblyopia  satnmina  by  Dr.  Haase.*  As  a  mle, 
snch  cases  afiford  a  &*yonrable  prognosis  if  symptoms  of  optic  nenritis 
or  atrophy  of  the  optic  nerve  have  not  snpervened.  The  patient  mnst, 
however,  be  warned  not  again  to  expose  himself  to  the  risk  of  renewed 
lead.poisoning,  otherwise  a  relapse  may  occur. 

The  amblyopia  due  to  disnse  of  the  eye  is  best  treated  by  methodi- 
cally exercising  the  sight  in  reading,  etc.,  with  the  aid  of  a  strong  con- 
vex lens,  or  still  better.  Yon  Ghraefe's  combination  of  two  lenses  set  in  a 
small  tube.  The  eye  shonld  be  practised  frequently  during  the  day, 
bat  only  for  the  space  of  two  or  l^iree  minntes  at  a  time. 

In  the  loss  of  sight,  dependent  upon  paralysis  (commotio)  of  the 
retina,  antiphlogistics  (more  especially  the  artificial  leech,  blisters,  etc.) 
shonld  be  at  first  applied.  Subsequently  electricity  should  be  tried, 
and  strychnine  (perhaps  in  combination  with  tonics)  be  administered. 
Wecker  recommends  the  use  of  subcutaneous  injections  of  strychnine. 

2.— HEMERALOPIA, 

This  disease  is  especially  characterised  by  the  fact  that  although 
the  patient  may  be  able  to  see  very  well  during  the  bright  daylight,  his 
sight  rapidly  deteriorates  towards  dusk,  and  still  more  so  at  night&ll ; 
hence  the  term  night  blindness.  When  the  illumination  is  insufficient, 
a  more  or  less  dense  grey,  or  purple  cloud  surrounds  and  renders  all 
objects  indistinct  and  hazy,  and  also  impairs  the  power  of  distinguishing 
colours.  Thus,  according  to  Forster,t  certain  colours,  especially  white, 
yellow,  and  green,  can  be  more  readily  distinguished  than  blue,  violet, 
or  red.  The  pupil  is  wide  and  sluggish  on  the  admission  of  light,  but 
reacts  normally  on  irritation  of  the  branches  of  the  fifUi.,  e.g.^  on  the 
instillation  of  tincture  of  opium.  In  retinitis  pigmentosa,  the  pupil  is, 
on  the  contrary,  contracted.  In  severe  cases  the  impairment  of  sight 
may  be  so  great,  that  even  large  objects  cannot  be  distinguished  when 
the  light  is  much  diminished.  It  is,  however,  an  error  to  suppose  that 
the  dimness  of  sight  is  due  to  the  setting  of  the  sun,  and  that  it  is  thus 
linked  to  a  certain  time  of  the  day.  Identically  the  same  symptoms 
appear  if  the  illumination  is  artificially  diminished,  by  placing  the  patient 
in  a  darkened  room.  This  fact  was  most  satisfactorily  proved  by 
Forster,  with  his  ingenious  optometer.  The  dimness  of  vision  is  only 
due  to  an  impairment  of  the  sensibiliiy  (torpor)  of  the  retina,  so  that 
the  patient  requires  the  full  stimulus  of  bright  daylight,  or  artificial 
light,  in  order  to  see  distiDctly.     This  impairment  of  the  sensibility  of 

•  "  Klin.  Monatsbl.,"  1867,  225. 

t  *'  Uber  Hemerabpie,"  Brealau,  1857. 
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the  retina  may  either  be  due  to  an  insufficiencj  of  blood  snpply,  to  the 
impoTerished  condition  of  the  blood,  or  to  the  nerve  elements  of  tlie 
retina  having  been  over-stiniulated  by  prolonged  exposure  to  extremely 
bright  light.  Yeiy  frequently,  the  hemeralopia  is  a  result  of  a  com- 
bination of  these  causes. 

It  appears  however,  to  be  true  that  in  the  early  morning,  after  a 
sound  and  refreshing  sleep,  the  sensibility  of  the  retina  is  greater  than 
at  a  subsequent  period  of  the  day,  so  that  the  patient  is  then  able  to 
see  even  by  a  somewhat  diminished  illumination. 

It  is  of  great  consequence  to  distinguish  between  the  simple  heme- 
ralopia, and  that  condition  of  night  blindness  which  accompanies 
retinitis  pigmerUosa,  The  former  is  simply  fdnctional  and  curable,  the 
latter  depends  upon  organic  changes  in  the  retina,  and  at  a  later  period 
in  the  optic  nerve,  and  is  incurable.  Inattention  to,  or  ignorance  of  these 
facts  has  led  to  great  confusion  in  the  writings  of  some  authors. 

Hemeralopia  may  be  caused  by  prolonged  exposure  to  extremely 
bright  li^ht,  such  as  the  rays  of  the  sun  in  tropical  climates,  or  the 
glare  of  a  vast  expanse  of  brightly  glistening  snow.     The  ill  effects  of 
such  exposure  make  themselves  especially  felt,  if  the  individual  is  in  a 
condition  of  great  debility  or  exhaustion,  as  ailer  severe  illness,  or  long 
deprivation   of   food.     Thus,   we  not  unfrequently  find  hemeralopia 
existing  amongst  sailors  returning  from  the  tropics,  who  have  been 
kept  for  a  length  of  time  without  sufficient  food,  and  have,  perhaps, 
been  suffering  from  scurvy.     I  have  several  times  had  four  or  five  sailors 
from  one  vessel  under  my  care  at  Moorfields,  for  hemeralopia.     Their 
story  was  always  the  same.     They  had  just  landed  from  their  vessel, 
after  a  long  exposure  to  a  tropical  sun  and  a  scanty  allowance  of  food, 
and  they  had  generally  been  suffering  from  great  debility,  or  from 
scurvy.     The  hemeralopia  had  diminished  somewhat  on  their  reaching 
a  more  temperate  zone,  and  rapidly  disappeared  on  their  arrival  in 
England,  under  the  administration  of  tonics  and  the  enjoyment  of  a 
generous  diet.     In  none  of  these  cases  was  I  able  to  discover  anything 
pecoliar  with  the  ophthalmoscope,  the  retinal  veins  were,  perhaps,  slightly 
dilated,  but  I  could  not  trace  any  diminution  in  the  calibre  of  the 
arteries.     Indeed,  in  almost  all  cases  of  this  form  of  hemeralopia,  the 
ophthalmoscopic  examination  yields  a  negative  result.     In  several  of 
these  patients  there  were  distinctly  noticed  those  peculiar,  silvery  grey, 
scaly  patches  of  thickened  epithelium  at  the  outer  portion  of  the  ocular 
conjunctiva  near  the  cornea,  to  which  particular  attention  has  been 
called  by  Bitot.*     He  considers  these  patches  pathognomonic  of  heme- 
ralopia, and  states  that  they  disappear  consentaneously  with  the  dis- 
appearance of  the  night  bhndness.     I  have,  however,  found  them  absent 
in  several  cases  of  hemeralopia,  and  they  are  evidently  quite  uncon- 

*  "  Gazette  Hepdom/'  1863. 
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nected  "vrith  tliis  disease,  and  only  due  to  a  thickening  and  desiccation  of 
the  conjnnctiyal  epitheliam  from  exposure  to  intense  beat,  which  sets  up 
a  state  of  chronic  congestion  or  inflammation  of  the  conjunctiva.  The 
appearance  of  these  patches  at  the  outer  part  of  the  cornea,  is  due  to  this 
portion  of  the  ocular  conjunctiva  being  most  exposed,  on  account  of  the 
wideness  of  the  palpebral  aperture  at  this  point. 

Hemeralopia  has  also  been  observed  to  break  out  epidemically  in 
gaols,  camps,  etc.  I  need  hardly  point  out  that  in  such  cases,  a  careful 
examination  should  always  be  instituted,  in  order  to  guard  against 
*'  malingering."  According  to  Alfred  Oraefe,  the  accommodative  power 
of  the  eye  is  often  somewhat  impaired,  there  being  also  a  certain  degree 
of  insufficiency  of  the  internal  recti  muscles. 

The  treatment  must  be  chiefly  directed  to  strengthening  the  general 
health  by  tonics  and  a  generous  diet.  Amongst  the  former,  quinine, 
steel,  and  cod-liver  oil  are  the  best ;  indeed  cod-liver  oil  is  considered 
by  Desponts  as  a  specific  for  hemeralopia.  At  the  same  time  the  patient 
must  be  carefally  guarded  against  bright  light.  His  room  should  be 
darkened,  and  he  should  only  be  allowed  to  go  out  when  there  is  no 
sun,  and  even  then  wear  dark  eye  protectors.  If  the  attack  of  heme- 
ralopia is  severe,  it  may  be  even  necessary  to  insist  upon  keeping  him 
in  perfect  darkness  for  several  days,  and  he  should  then  be  gradually 
accustomed  to  a  greater  and  greater  amount  of  light.  Blisters  and 
local  depletion  have  been  strongly  recommended  by  some  authors,  but 
they  are  generally  contra-indicated  by  the  debility  and  feeble  condition 
of  the  patient.  But  if  there  are  marked  symptoms  of  congestion  and 
hypersBmia  of  the  retina  and  optic  nerve,  the  effect  of  the  artificial 
leech  should  be  tried. 

In  snow  blindness  the  impairment  of  vision  is  also  chiefly  due  to  a 
diminution  of  the  sensibility  of  the  retina  from  the  great  and  prolonged 
glare,  but  it  may  likewise  perhaps  be  due  to  the  effect  of  the  great  rare- 
faction of  the  atmosphere  in  high  mountain  ranges,  which  may  produce 
not  only  inflammation  of  the  conjunctiva  with  extravasations  of  blood 
into  its  tissue,  but  also  perhaps  hsBmorrhagic  effusions  into  the  choroid 
and  retina. 

Closely  allied  to  the  above  form  of  amblyopia,  is  the  anaesthesia  of 
the  retina  which  occurs  in  consequence  of  prolonged  exposure  to 
extremely  bright  light  (ueberblendung  der  retina).  Instances  of  this 
kind,  are  met  with  amongst  persons  who  have  been  long  exposed  to 
strong  sunlight,  or  have  greatly  tried  their  eyes  by  excessive  microsco« 
pising,  etc.,  more  especially  by  artificial  light.  They  are  often  seized 
with  a  sudden  dimness  of  sight,  and  notice  (more  especially  if  the  illu- 
mination is  but  moderate)  a  more  or  less  dense  dark  cloud  or  disc, 
which  appears  suspended  before  their  eyes,  and  veils  the  central  portion 
of  an  object  or  of  the  field  of  vision,  leaving  the  periphery,  perhaps, 
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quite  dear.  The  density  and  extent  of  the  cloud,  and  the  consequent 
degree  of  amblyopia,  as  also  its  duration,  are  subject  to  considerable 
TariaticHi.  Thus  the  cloud  may  only  be  observed  for  a  few  minutes 
after  the  exposure,  or  it  may  last  for  days  and  weeks,  or  even  longer. 
The  treatment  should  principally  consist  in  guarding  the  patient  against 
all  nae  of  the  eyes  and  exposure  to  bright  light.  Indeed,  if  the  case  is 
severe,  it  may  be  necessary  to  insist  upon  his  being  kept  in  the  dark  for 
some  len^^  of  time.  The  artificial  leech  is  also  often  of  much  benefit. 
Cod-liver  oil  and  steel  should  be  prescribed  internally. 

a— COLOUB  BLINDNESS  (DALTONISM). 

By  this  tenn  is  meant  the  inability  which  many  persons  have  of 
diatinguishing  between  certain  colours.  The  most  frequent  form  of 
colour  bHndness  is  that,  in  which  red  and  the  colours  in  which  it  forms 
an  ingredient,  as  well  as  its  accidental  colour,  green,  are  more  or  less 
indistingiiishable.  Thus  red  either  appears  to  be  simply  a  dark  colour, 
or  the  finer  shades  of  red  cannot  be  at  all  appreciated,  and  the  differ- 
ence between  purple,  orange,  and  brown  is  only  distinguished  with 
difficulty,  whereas  the  difference  between  yellow  and  blue  is  readily 
recognised.  Yiolet  is  also  distinguished,  but  is  often  mistaken  for  blue. 
In  rarer  instances,  green  is  the  colour  which  cannot  be  recognised.  The 
rarest  cases  of  all  are  those  in  which  the  colour  blindness  is  complete, 
the  individual  only  distinguishing  two  colours,  white  and  black. 

It  is  generally  held,  that  the  inability  to  distinguish  a  certain 
colour  (e,g.j  red)  is  due  to  an  insensibility  of  those  nerve  fibres  of  the 
retina  which  are  sensitive  to  red.  This  view  has,  however,  been  lately 
Btrongly  opposed  by  Max.  Schultze,*  who  considers  that  in  such  cases 
it  probably  depends  upon  an  excessive  development  of  the  yellow  pig- 
ment in  the  region  of  the  macula  lutea,'which  has  the  effect  of  diminish- 
ing the  intensity  of  the  red  rays  of  Ught.f 

Colour  blindness  has  been,  as  a  rule,  supposed  to  be  congenital,  and 
even  hereditary,  but  the  interesting  fact  has  been  observed  by  Benedict, 
Schelske,  etc.,  that  colour  blindness  may  show  itself  in  atrophy  of  the 
optic  nerve,  and  according  to  GhJezowski,^  also  in  other  diseases. 

In  a  practical  point  of  view  the  existence  of  colour  blindness  may 
often  be  of  great  importance,  for  instance  in  the  case  of  railway  g^rds, 
signal  men,  etc.,  who  have  to  distinguish  between  lamps  of  different 
oolonrs. 

*  Tide  Max  Schnltse,  "Ueber  den  gelben  Fleck,  etc.,"  1866;  aUo  hiB  work, 
*'Ziir  Aoatomie  nnd  Fhytiologie  der  Betina,"  1866. 

t  In  connexion  with  this  Bubject,  it  is  of  interest  that  during  Santonin  intoxi- 
cation everything  'acquires  a  yellow  or  greenish-yellow  tint,  but  violet  and  red 
become  indistinct.  Tide  articles  upon  this  subject  by  Boee,  "  A.  f.  O.,"  vii,  2,  72 ; 
slao  Huiber,  ib.,  xiii,  2. 

X  Chromatosoopie  B^tinienne,  1868. 
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4.— SIMULATION  OF  AMAUROSIS. 

We  occasionally  meet  with  cases  of  simulated  blindness,  more 
especially  amongst  nervons,  hystmcal  females,  or  persons  who  wish  to 
shirk  their  dnties,  as  soldiers,  prisoners,  etc.     In  sharp  and  dever  indi- 
vidnals  it  is   sometimes    very  difficult  to  convict  them   of   deodi 
Absolute  blindness  of  both  eyes  is  but  seldom  simulated,  except,  per- 
haps, in  those  cases,  in  which  so  considerable  a  degree  of  amblyopa 
really  exists,  that  the  patient  is  unable  to  gain  his  livelihood,  and  there- 
fore pretends  to  be  absolutely  blind,  in  order  to  excite  the  oommiserar 
tion  and  assistance  of  the  charitable.     In  such  cases,  the  behaviour  of 
the  pupil  under  the  stimulus  of  light,  is  the  best  guida   For  if  a  patient 
declares  that  he  is  so  blind  that  he  cannot  distinguish  between  light 
and  dark,  and  the  pupils  yet  contract  under  the  stimuluB  of  light,  we 
may  with  safety  insist  upon  its  being  a  case  of  simulation.    Such 
patients,  however,  sometimes  dilate  the  pupils  artificially  with  atropine, 
and  this  may  be  suspected  if  they  are  dilated  ad  maximum^  for  in  the 
mydriasis  due  to  amaurosis  (except  the  branches  of  the  fifth  nerre 
supplying  the  dilator  pupillss  are  irritated),  the  pupil  is  but  modeniely 
dilated.     If  the  action  of  atropine  is  suspected,  but  a  conviction  appears 
impossible,  paracentesis  should,  if  practicable,  be  performed,  and  the 
aqueous  humour  applied  to  some  other  eye  to  see  if  it  will  produce 
dilatation  of  the  pupil.    Where  the  atropine  has  only  been  applied  to  one 
eye,  the  detection  is  far  more  simple,  for  not  only  will  the  pupil  be  dilated 
ad  vuiarimum^  but  it  will  not  act  consentaneously  wiHh  that  of  the  other 
eye,  with  the  movements  of  the  eyes,  or  during  the  act  of  accom- 
modation (vide  the  article  Mydriasis,  p.  160).     But  there  are  several 
other  methods  of  detecting  the  simulation  of  monocular   amauiosi8. 
One  of  the  best  of  these  is  Von  Graefe's  test  with  prismatic  glasses. 
Thus,  if  a  patient  complains  that  he  is  absolutely  blind  in  one  eye,  and 
the  examination  of  this  eye  is  concluded,  that  of  the  other  (both  eyes, 
however,  being  open)  should  be  proceeded  with,  and  a  prism  of  10^  or 
15^  be  held  with  its  base  upwards  or  downwards  before  the  healthy 
eye.    The  patient  should  then  be  casually  asked  (so  as  not  to  arouse  lus 
suspicion  that  we  suppose  him  to  be  deceiving),  whether  this  improines 
the  sight  or  not.     If  he  says  that  it  causes  diplopia,  the  simulation  is 
proved,  for  if  he  was  absolutely  blind  in  one  eye  diplopia  could  not  be  pro- 
duced, whereas  this  would  not  exclude  a  considerable  degree  of  ambly- 
opia.    The  prism  should  be  turned  in  different  directions,  in  order  thai 
we  may  ascertaui  if  the  double  images  correspond  to  the  position  of  tiie 
prism. 

Dr.  Von  Welz*  places  before  one  eye  a  prism  of  10**  or  15",  with 

*  Congress  Ophthalmologiqae,  1866 ;  Oompte-Bendu. 
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its  base  tamed  horizontally  ontwards  or  inwards.  If  a  corrective 
sqnint  arises,  or  if,  on  removal  of  tlie  prism,  there  is  any  change  in  the 
position  of  the  optic  axes,  it  proves  at  once  that  the  patient  enjoys 
binocular  vision. 

Mr.  Zachariah  Lanrence*  employs  the  stereoscope  for  the  pnrpose 
of  detecting  simolation  of  monocnlar  amanrosis.  The  slide  nsed  for 
this  pnrpose  has  two  different  words  or  figures  (e.^.,  a  circle  and 
qnadrant)  upon  it,  so  arranged  as  to  nndergo  an  optical  transposition 
when  seen  through  a  stereoscope.  Mr.  Laurence  says,  '*  Where  blindness 
of  one  eye  is  simulated,  the  test  is  certain,  if  care  is  taken  not  to  let  the 
patioit  see  the  slide  before  putting  it  into  the  stereoscope,  which  for  the 
purpose  should  be  enclosed  on  all  sides  with  ground  glass.  The  patient 
would,  from  the  fact  of  the  transposition,  expose  the  fraud  by  his  own 
evidence,  and  condemn  himself  out  of  his  own  mouth." 

Javal  directs  the  patient  to  read  some  print,  and  then  places  a  ruler 
between  the  eyes  and  the  print,  in  such  a  manner  that  a  portion  of  the 
type  is  excluded  from  the  eye  which  is  stated  to  be  blind ;  the  position 
of  the  ruler  is  then  somewhat  shifted  to  the  other  side,  so  that  the 
affected  eye  can  see  the  whole  page,  and  a  portion  of  the  print  is 
excluded  from  the  healthy  eye.  K  the  patient  can  see  with  both  eyes, 
the  ruler  will  produce  no  disturbance,  whereas  if  the  one  eye  is  really 
blind,  a  part  of  the  type  will  be  rendered  invisible  to  the  sound  eye. 

•  '*  Handy  Book  of  Ophthahnio  Surgery,"  17. 
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DISEASES  OF  THE  CHOROID. 


1.— HTPEKffiMIA  OF  THE  CHOROID. 

A  HTPBRBMic  condition  of  ihe  choroid  ia  bj  no  means  so  easy  to 
diagnose  with  the  opkih&fanosoope  as  is  often  asserted,  indeed  it  is 
frvqnentlj  quite  impossible  to  do  so.  On  the  one  hand,  the  epithelial 
kyer  of  the  choroid  may  be  so  dense  as  completely  to  hide  the  dioroidal 
▼easels ;  on  the  other,  the  diversities,  both  in  the  amonnt  and  distaibntum 
of  the  pigment  in  the  stroma  of  the  choroid,  are  so  Ysrions,  as  often  to 
render  it  qnite  impossible  to  decide  whether  or  not  there  is  any  hyper- 
vmia.  It  is  especially  difficult,  if  both  eyes  present  the  same  appear- 
ances, for  we  then  lose  the  opportonity  of  comparing  the  affected  with 
the  healthy  eye,  HypersBmia  of  the  choroid  may  be  suspected,  if  we 
notice,  at  one  portion  of  the  ftmdus,  that  the  siee  and  redness  of  the 
choroidal  vessels  seem  to  be  increased,  more  especially  of  their  smaller 
branches,  so  that  ^e  intra-vascnlar  spaces  appear  encroached  upon  and 
somewhat  crowded  together ;  and  more  particularly  if  these  symptams 
have  come  on  rather  rapidly.  The  disc  may  also  look  somewhat 
flushed  and  hypersBmic.  The  external  symptoms  (e.g,,  ciliaiy  injecticm, 
dilated  and  tortuous  ciliary  veins,  etc.)  which  have  often  been  quoted 
as  being  indicative  of  hyperaemia  of  the  choroid,  are  quite  unreliable. 

2.— DISSEMINATED  OR  EXUDATIVE  CHOROIDITIS 

(Plate  II,  Pig.  4.) 

When  this  disease  is  at  all  advanced,  it  presents  most  characteristic 
and  striking  ophthalmoscopic  appearances,  which  cannot  fail  to  arrest 
the  attention  of  the  most  superficial  observer.  But  in  the  earliest 
stages  it  may  easily  be  overlooked,  more  especially  if  it  commences,  as 
is  very  frequently  the  case,  in  the  form  of  small,  drcumscribed  exuda- 
tions, situated  quite  at  the  periphery  of  the  fundus.  These  small,  roond 
greyish- white  spots  of  exudation  vary  much  in  size  and  shape.  In  some 
cases,  they  may  not  be  larger  than  a  millet  seed,  in  others,  they  attfun 
a  considerable  magnitude.     The  larger  ones  are,  however,  generally  met 
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with  in  tJie  centre  of  the  fondns.     The  ezndatioiis  occur  both  on  the 

inner  surface  of  the  choroid  and  in  its  stroma.     They  are  of  a  dnll, 

whitish-yellow,  or  creamy  tint,  the  epithelium  around  them  being  either 

norma],  or  but  slightly  thinned.     At  a  later  stage  the  exudations  become 

absorbed,  and  the  choroid,  perhaps,  undergoes  some  atrophic  changes, 

beooium^  thinned  and  permitting  the  white  sclerotic  to  shine  through, 

which  ^Tes  a  peculiarly  white  and  glistening  appearance  to  the  patch. 

On  the  expanse  of  the  latter,  we  may  also  sometimes  be  able  to  trace  the 

outlines  of  the  faint  choroidal  vessels  which  traverse  it.     Around  these 

atrophic  patches,  the  epithelium  does  not  retain  its  normal  appearance, 

but  its  cells  proliferate,  increase  in  size,  and  contain  a  great  quantity 

of  pigment,  which  becomes  collected  around  the  margin  of  the  white 

figure,  in  the  form  of  a  more  or  less  broad,  irregular,  black  girdle.    The 

individual   exudations  often  increase  in  size  and  coalesce  one  with 

another,  thus  giring  rise  to  larger  patches,  which  finally  attain,  perhaps, 

a  considerable  magnitude.   From  the  periphery  of  the  fundus,  the  disease 

extends  more  and  more  towards  the  posterior  pole  of  the  eye,  so  that 

at  last  the  whole  ba.ckground  of  the  eye  may  be  thickly  studded  with 

innumerable  white,   or  yellowish-white  patches  of  varying  size  and 

Fhape,  surrounded  by  a  deep  black  fringe,  and  perhaps  divided  from 

each  other  by  strips  of  healthy  choroid.     In  such  cases,  we  often  have 

an  excellent  opportunity  of  watching  side  by  side  the  various  changes 

whidi  the  exudations  undergo ;  from  their  first  appearance,  as  opaque, 

creamy  white  spots,  surrounded  by  unchanged  epithelium,  to  the  last 

stage  of  glistening  white,  atrophic  patches,  embraced  by  a  deep  black 

circlet  of  pigment. 

In  other  cases,  the  disease  commences  in  the  region  of  the  yellow 
spot,  sometimes  in  its  very  centre.  One  or  more  small  specks  are 
noticed,  the  centre  of  which  is  of  a  paler  red  than  the  surrounding 
choroid ;  or  the  patch  may  be  of  a  greyish  white  or  creamy  colour,  with 
perhaps  a  faint,  pale-red  areola  round  it.  The  choroid  in  the  region 
of  the  yellow  spot  is  generally  in  such  cases  of  a  somewhat  deeper  tint. 
The  white  spots  soon  increase  in  number  and  size,  are  arranged  perhaps 
in  groups,  and  gradually  extend  towards  the  circumference.  The 
periphery  of  the  choroid  may  remain  unaffected,  or  show  only  a  few 
scattered  groups  of  exudation. 

Although  we  cannot  with  certainty  diagnose  the  syphilitic  character 
of  the  disease  simply  by  the  ophthalmoscopic  symptoms,  as  we  find 
that  sometimes  the  most  varied  forms  of  this  affection  are  due  to 
syphilis,  yet  some  authors  consider  that  certain  appearances  are  more 
especially  symptomatic  of  the  specific  disseminated  choroiditis.  Thus 
Liebreich  thinks  that  the  latter  is  distinguished  by  the  fact,  that  the 
little  masses  of  exudation  are  small,  circumscribed,  isolated,  and  do  not 
show  any  tendency  to  coalesce,  even  when  they  are  grouped  closely 
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together.  The  tissne  changes  extend  deeply  into  the  stroma  of  the 
choroid.  These  appearances  are  well  illustrated  in  the  ophthal- 
moscopic plates  (Plate  II,  fig.  4).  Yon  Qraefe  thinks  that  syphilitic 
disseminated  choroiditis  shows  itself  most  freqnently  in  the  form  of 
numerous  circumscribed  white  patches,  with  a  pale  red  zone  around 
them,  and  occurring  at  the  posterior  pole  of  the  eye ;  and  which  but  rarely 
pass  oyer  into  any  other  form  of  choroiditis.  I  have  also  found  this 
form  of  choroiditis  more  frequently  associated  with  syphilis  than  any 
other.  But  yet  it  must  be  admitted  that  it  may  occasionally  assume 
most  varying  appearances.  Thus  I  have  seen  cases  of  syphilitic  cho- 
roiditis in  which  a  large  bluish-grey  exudation  has  occupied  the  region 
of  the  yellow  spot,  and  around  this  were  scattered  to  a  considerable 
distance  numerous  smaller  exudations  and  atrophic  patches,  the  peri- 
phery of  the  fundus  being  almost  free-  h*om  any  exudations.  These 
appearances  (more  especially  the  grey,  nebulous  e£fusion)  at  the  yellow 
spot,  were  almost  perfectly  identical  in  both  eyes. 

The  areolar  choroiditU  of  Forster*  is  distinguished  by  certain  pecu- 
liar features,  which  show  under  what  different  forms  the  disseminated 
choroiditis  may  present  itself.  I  would  therefore  rather  consider  it  as 
a  subdivision  of  this  affection,  than  as  a  special  disease.  The  spots  are 
large,  oval  or  circular,  sharply  defined,  and  of  a  white,  or  yellowish 
white  colour,  having  traces  of  faintly  marked  choroidal  vessels  in  their 
area.  They  are  separated  from  each  other  here  and  there  by  strips  of 
normal  choroid.  They  are  chiefly  grouped  around  the  optic  disc,  but 
are  divided  from  it  by  a  portion  of  healthy  choi*oid,  so  that  they  do 
not  reach  up  to  it.  Their  size  varies  considerably,  some  being  nearly 
as  large  as  the  optic  disc,  others  about  the  size  of  a  pea ;  they  always 
diminish,  however,  towards  the  periphery.  The  patches  are  surrounded 
by  a  dark  zone  of  pigment,  which  is  the  more  broad  and  marked  the 
smaller  that  the  central  white  spot  is.  Quite  at  the  periphery  of  the  group 
of  white  patches,  are  noticed  dark,  black  spots,  having  no  white  centre. 

The  diagnosis  of  disseminated  choroiditis  is  not  difficult,  and  it 
could  not  very  easily  be  mistaken  for  any  other  disease.  The  fact  that 
the  little  white  exudations  are  situated  in  the  choroid,  and  not  in  the 
retina,  may  be  easily  ascertained  by  attention  to  the  following  points, 
viz. :  the  retinal  vessels  can  be  traced  distinctly  over  them,  and  are  not 
the  least  interrupted  or  rendered  indistinct  in  their  course ;  there  are 
no  appearances  of  blood  efiusions  into  the  retina,  which  generally  occur 
together  with  exudations  into  the  latter ;  the  retina  is  also  trani^arent, 
and  of  normal  appearance  around  the  exudations,  and  the  retinal  veins 
are  not  dilated  or  tortuous.  When  the  exudations  are  absorbed  and 
the  choroid  undergoes  atrophy,  the  patches  become  fringed  with  pig- 

•  Fdrster,  "  Ophthahnologisohe  Beitr&ge."    Berlin,  1862,  page  99. 
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zaent,  and  npon  their  expanse  can  be  noticed  remains  of  the  choroidal 
tiasiie  and  of  the  vessels.  Care  should  be  taken  to  distinguish  this 
form  of  pigmentation,  from  the  deposits  of  pigment  in  the  retina 
wluch  may  occur  in  various  forms  of  choroido-retinitis,  as  also  in  the 
<lisseminated  choroiditis,  in  which  the  external  layer  of  the  retina 
becx>mes  more  or  less  glued  against  the  choroid,  and  destroyed  or 
atxx)phied,  or  the  pigment  of  the  epithelial  layer  of  the  choroid 
becomes  infiltrated  into  the  retina.  In  such  cases,  the  rods  and  bulbs 
are  especially  apt  to  suffer,  but  the  changes  may  extend  deeper,  and 
even  involve  the  ganglion  cells. 

Again,  the  retina  may  suffer  by  beconung  compressed  by  the  exu- 
dations and  aggregations  of  the  pigment  cells,  and  if  this  lasts  for  any 
length  of  time,  the  retina  gradually  becomes  thinned  and  atrophied, 
being  changed  into  a  kind  of  fibrillar  tissue,  and  its  normal  elements 
rendered  quite  indistinguishable.     Thus,  consecutive  atrophy  of  the 
retina  and  optic  nerve  not  unfrequently  ensue  upon  disseminated  cho- 
roiditis.    In  Plate  II,  fig.  4,  these  appearances  are  illustrated.     The 
optic  disc  is  seen  to  be  perfectly  atrophied,  of  a  bluish  grey  tint,  and 
utterly  devoid  of  blood-vessels,  excepting  the  two  little  twigs  which 
can  just  be  discerned  running  over  its  edge.     Not  a  single  retinal 
vessel  can  be  distinguished  over  the  whole  fundus.     It  is  but  very 
seldom  that  we  meet  with  so  extreme  a  case  of  atrophy,  and  liebreich 
supposes  that  in  all  probability  a  syphilitic  retinitis  had  co-existed  with 
the  disseminated  choroiditis. 

The  vitreous  humour  also  frequently  becomes  affected  during  the 
progress  of  the  disease ;  indeed  floating  or  fixed  opacities  in  it  are  some- 
times the  first  or  even  the  only  premonitory  symptoms,  which  call  the 
patient's  attention  to  his  eye.  I  have  met  with  several  cases,  in  which 
a  few  small  floating  opacities  in  the  vitreous  humour  formed  the  first 
symptom,  there  being  at  that  time  no  trace  of  disseminated  choroiditis 
to  be  detected  by  the  most  careful  ophthalmoscopic  examination.  But 
some  time  afterwards,  small  circular  patches  made  their  appearance 
in  ihe  choroid.  Sometimes,  however,  the  vitreous  does  not  become 
affected  till  a  lato  stage  of  the  disease,  and  it  may  then  be  so  diffusely 
clouded  as  to  render  the  details  of  the  fundus  quite  indistinct,  or  be 
traversed  by  large,  dark,  floating  or  fixed  membranous  filaments.  Sub- 
sequently a  posterior  polar  cataract  is  often  formed. 

The  iris  sometimes  becomes  inflamed,  but  hardly  ever  to  a  considerable 
degree,  there  being  only  a  few  delicate  synechia,  and  very  little  alteration 
in  the  structure  of  the  iris.  The  inflammation  often  assumes  a  serous  cha- 
racter, and  small  opacities  are  noticed  on  the  posterior  wall  of  the  cornea. 
The  external  appearance  of  the  eye  is  generally  quite  normal ;  there  is 
hardly  any  conjunctival  or  subconjunctival  injection,  photophobia, 
or  lachrymation,   and  little   or  no  pain ;  the  pupil  being  often  of  a 
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normal  size,  or  bat  little  dilated ;  and  yet  the  sight  may  be  greatly 
impaired ;  and  it  is  only  with  the  ophthabnosoope  that  we  detect  the 
great  and  striking  changee  in  the  fimdns. 

The  sight  is  often  very  considerably  affected,  the  patient  complaining 
of  a  dark  clond,  or  of  black,  fixed,  and  floating  objects  before  his  eyes. 
These  sootomata  are  either  due  to  diffuse  and^  floating  opacities  in  the 
Yitreons  hnmonr,  or  to  injuries  which  the  retina  has  sustained  by  com- 
pression or  destruction  of  some  of  its  elements.  The  impairment  of 
vision  will,  of  course,  be  proportionately  greater,  if  the  disease  is 
situated  at  the  posterior  pole  of  the  eye,  than  if  it  be  confined  to  the 
periphery  of  the  fundus.  In  the  former  situation,  a  very  small  and 
circumscribed  group  of  exudations  may  suffice  to  destroy  central  vision; 
in  the  latter,  even  considerable  deposits  may  not  materially  affect  the 
sight,  except  in  the  outline  of  the  field.  Not  only  does  the  central 
vision  suffer  as  regards  distinctness,  when  the  exudations  occur^in  the 
region  of  the  yellow  spot,  but  the  objects  appear  distorted  and  crooked 
(metamorphopsia),  on  account  of  the  compression  and  alteration  in  the 
arrangement  of  the  retinal  elements.  We  sometimes  notice  a  marked 
improvement  in  the  sight,  when  the  exudations  are  absorbed  and  the 
pressure  diminished,  but  of  course  this  can  only  occur  if  the  retinal 
elements  have  not  suffered  too  much,  or  for  too  long  a  period. 

The  field  of  vision  is  frequently  considerably  contracted,  and  shows 
more  or  less  extensive  interruptions  (scotomata)  within  its  area. 

The  prognosis  of  the  disease  must  always  be  extremely  guarded, 
more  especially  if  the  exudations  appear  in  the  region  of  the  yellow 
spot.  Of  these,  the  Uttle  spots  surrounded  by  a  pale-red  rim,  which 
are  so  characteristic  of  syphilis,  afford  comparatively  the  best  prog- 
nosis. 

In  the  most  favourable  cases  the  exudations  may  become  absorbed, 
leaving  behind  them  only  faint  traces  of  a  change  in  the  epithelial 
layer,  in  the  form  of  light  red  patches  in  which  the  choroidal  vessels 
can  be  distinctly  traced ;  or  they  may  give  rise  to  somewhat  deeper 
cicatrices.  More  frequently,  however,  they  produce  extensive  atn^hy 
of  the  stroma  of  the  choroid,  which  is  especially  apt  to  be  injurious  to 
the  sight  if  the  exudations  are  large,  situated  in  the  region  of  the  yellow 
sx)ot,  and  coalesce  together  so  as  to  form  extensive  atrophic  patches. 
Moreover,  in  forming  our  prognosis  we  must  always  bear  in  mind 
that  the  retina  is  very  prone  to  suffer,  both  from  direct  compression  of 
its  elements  and  from  their  destruction  (more  especially  the  rods  and 
bulbs)  from  becoming  glued  to  the  choroid,  and  pigment  being  infil- 
trated thence  into  the  retina.  Atrophy  of  the  retina  and  optic  nerve  are 
therefore  not  an  unfr^uent  consequence  of  disseminated  choroiditis. 

The  causes  of  this  disease  are  often  obscure,  but  by  far  the  most 
frequent  is  syphilis.     The  insidious  choroiditis,  which  is  accompanied 
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by  serous  iritiB,  is  sometmies  observed  in  delicate,  scrofolonB,  or  con- 
sumptiTe  individnak. 

Tlie  treatment  mnst  consist  chiefly  in  the  administration  of  mercu- 
rialB.     Indeed  the  inflammatory  diseases  of  the  choroid  appear  to  be 
moBt  beneficially  inflnenced  by  small  doses  (^^  or  -j^  of  a  grain  2  or  3 
tixn.es  dafly)  of  the  bichloride  of  mercury,  continued  for  a  Teiy  long 
period.     If  there  are  distinct  evidences  of  syphilis,  and  if  the  disease  is 
r&pid  in  its  progress,  salivation  shonld  be  qnickly  induced,  so  as,  if 
pofisible,  to  dieck  the  farther  efiusion  of  lymph  and  hasten  the  absorp- 
tion, of  that  already  exuded.     If  this  be  not  done,  larger  doses  of  the 
bichloride,  in  combination  with  the  iodide  of  potassium,  should  be  given. 
The  artificial  leech  should  be  applied  occasionally,  but  if  the  patient  is 
very  feeble  but  little  blood  should  be  taken,  or  dry  cupping  should  be 
sabstituted.     He  must  be  strictly  ordered  to  abstain  £rom  all  use  of  the 
eyes  in  reading,  etc.,  and  they  should  be  guarded  against  bright  light 
by  the  employment  of  blue  glasses.  If  the  functions  of  the  liver,  uterus, 
or  digestive  organs  are  out  of  order,  these  should  be  attended  to ;  and 
much  benefit  is  often  experienced  from  the  use  of  mildly  purgative 
waters,  such  as  the  Pullna,  Marienbad,  Karlsbad,  etc. 


3.— SCLEROTICO-CHOROIDITIS  POSTERIOR  (POSTERIOR 
STAPHYLOMA,  SCLERECTASIA  POSTERIOR).  Plate  II, 
rig.  3. 

This  disease  is  but  seldom  absent  in  the  more  considerable  degrees 
of  myopia,  and  must  be  regarded,  more  especially  if  it  is  progressive,  as 
a  more  or  less  serious  complication. 

Eyes  affected  with  sclerotico-choroiditis  posterior  generally  appear 
to  be  abnormally  large,  prominent,  and  ovoid  in  shape.  The  palpebral 
aperture  is  widely  open,  which  is  especially  conspicuous  if  only  one 
eye  is  a^cted.  The  eyeball  also  appears  lengthened  in  its  antero- 
posterior diameter,  and  the  inAmdibulum  or  hollow,  which  is  seen  in  the 
normal  eye  (when  it  is  much  turned  in)  between  the  outer  canthus 
and  the  globe,  has  disappeared ;  so  that  the  posterior  segment  of  the 
eyeball  appeai*s  lengthened  and  square,  and  perhaps  of  a  slightly  bluish 
tint.  The  lateral  movements  of  the  eye  may  be  somewhat  cm1»iled  if 
the  disease  is  extensive.  The  patients  often  complain  of  a  feeling  of 
tension  and  fulness  in  the  eyeball,  as  if  the  latter  were  too  large  for  the 
socket,  and  there  may  also  be  pain  in  and  around  the  eye. 

The  disease  can,  however,  only  be  diagnosed  with  certainty  with  the 
ophthalmoscope ;  for  a  considerable  posterior  elongation  of  the  eyeball 
(posterior  staphyloma)  may  exist  without  any  appearance  of  sclerotioo- 
choroiditis  posterior. 

The  ophthalmoscopic  symptoms  are  generally  very  marked  and  un« 
mistakeable.     The  characteristic  symptom  is  a  brilliant  white  or  pale 
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yellow  cresoent  at  the  edge  of  the  optic  disc,  generally  at  the  outer  ode 
(in  the  reverse  image  it  will  of  course  appear  towards  the  nasal  side). 
This  crescent  may  vary  much  in  size,  from  a  smaU  white  arc  to  a 
large  zone,  and  extends  perhaps  all  round  the  disc  and  embraces  even 
the  region  of  the  yellow  spot,  its  greatest  extent  being  always  in  the 
direction  of  the  latter.*  Its  edges  may  be  either  sharply  and  distinctly 
defined,  or  may  be  irregular,  and  gradually  lost  in  the  snrroonding 
healthy  stmctores ;  irregolar  patches  of  pigment  are  strewn  about  its 
margin,  and  also,  perhaps,  on  its  surface,  so  that  Kttle  dark  islets  of 
varying  size  and  form  appear  in  its  expanse.  The  crescent  itself  is  of 
a  brilliant  white,  so  much  so  indeed,  that  the  disc,  by  contrast,  appears 
to  be  abnormally  pink.  On  account  of  the  white  background,  the  small 
retinal  vessels  can  be  traced  more  distinctly,  and  their  minute  branches 
be  more  easily  followed  over  this  patch  than  in  the  neighbouring  fundus. 
This  white  crescent  is  due  to  a  thinning  and  atrophy  of  the  stroma  of 
the  choroid,  indeed  the  latter  has  occasionally  been  found  quite  wanting 
in  this  situation.  The  pigment  cells  are  not  necessarily  destroyed,  but 
there  is  an  absence  of  pigment  molecules,  for  the  irregular  black  patches 
mentioned  above  are  pathological  agglomerations  of  pigment.  On 
account  of  the  loss  of  pigment  and  the  atrophy  or  fliiTiTn'Tig  of  the 
stroma  of  the  choroid,  the  glistening  sclerotic  shines  through  the  latter, 
and  lends  the  brilliant  white  appearance  to  the  figure.  This  want  of 
pigment  also  gives  rise  to  the  sense  of  glare,  which  the  patient  expe- 
riences in  a  bright  light.  The  amblyopia  which  frequently  exists  in 
this  disease,  is  also  undoubtedly  partly  due  to  this  fact,  for  we  find  that 
the  sight  of  such  patients  is  often  remarkably  benefited  by  blue  spec- 
tacles. The  amblyopia,  however,  as  a  rule,  depends  chiefly  upon  the 
disturbance  in  the  intra-ocular  circulation,  produced  by  the  state  of 
chronic  congestion  of  the  venous  system  of  the  eye.  Hence  we  find 
that  vision  is  generally  greatly  improved  by  depletion,  and  more 
especially  by  the  artificial  leech. 

The  retina  generally  sufiers  only  in  so  far  from  this  loss  of  pigment 
in  the  choroid,  that  a  slight  diminutipn  in  the  distinctness  of  percep- 
tion is  produced.  The  *'  blind  spot "  (answering  to  the  optic  entrance) 
is  somewhat  enlai^ed,  but  this  increase  does  not  correspond  at  all  to 
the  size  of  the  crescent,  and  vision  is  only  unpaired,  not  destroyedy  in 
this  extra  portion  of  the  blind  spot.  But  sometimes  there  arises  a  state 
of  great  irritability  of  the  retina,  producing  considerable  amblyopia 

•  We  must,  however,  be  careful  not  to  call  every  little  white  rim  at  the  edge  of 
the  disc  Bclerotioo-choroiditiB  posterior,  for  this  may  be  caused  simply  by  the  choroid 
receding  somewhat  from  the  optic  nerve,  and  permitting  the  light  to  fall  at  this 
spot  through  the  retina  upon  the  denuded  sclerotic,  thus  affording  the  appearance 
of  a  white  glistening  rim.  But  this  arc  is  very  narrow,  and  there  are  no  appear- 
ances of  atrophy  of  the  choroid,  or  irregular  patches  of  pigment  at  its  edges. 
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and  disturbance  of  vision,  together  with  photopsia  and  a  feeling^of  pain 
and  traisioii  ^thin  the  eye  on  the  slightest  exertion  in  reading,  etc. 

The  disease  may  remain  stationary  or  progress.  In  the  former  case 
the  myopia  does  not  increase,  the  circnm-orbital  and  intra-ocnlar  pains 
diminish  or  cease,  and  with  the  ophthahnoscope  we  find  that  there  is 
no  augmentation  in  the  size  of  the  crescent,  and  that,  perhaps,  a  reg^olar 
deposit  of  pigment  again  takes  place. 

Far  difierent  is  it  if  the  disease  progresses,  which  is  generally  the 
case  'when  the  atrophy  is  at  all  advanced.    The  myopia  is  then  fonnd  to 
increase  more  or  less  rapidly,  vision  becomes  dimmed  or  greatly  im- 
paired, the  patients  are  often  continnally  hannted  by  '*  blacks  "  floating 
before  their  eyes,  which  may  assume  all  kinds  of  &ntastic  shapes,  and 
are  doe  to  opacities  in  the  vitreous  humour.     At  other  times,  they  are 
greatly  disturbed  by  showers  of  bright  stars  and  flashes  of  light,  which 
are  due  to  a  state  of  irritation  of  the  optic  nerve  and  retina ;  and  they 
become  more  and  more  dazzled  by  the  light  on  account  of  the  increased 
atrophy  of  the  choroid  and  the  loss  of  pigment.     But  the  progress  of 
the  affection  is  best  watched  with  the  ophthalmoscope.     The  edges  of 
the  crescent  show  symptoms  of  hyperemia,  and  become  irregular  and 
Hi-defined.     Small  white  patches  appear  around  it  (symptomatic  of  the 
progressive  atrophy  of  the  choroid),  and  these,  gradually  increasing  in 
size,  coalesce  with  each  other  and  with  the  original  crescent,  so  that  the 
latter  may   in  time  extend  completely  round  the   disc,  which  thus 
becomes  embedded  in  a  more  or  less  broad,  white,  glistening  ring, 
which  extends  chiefly  in  the  direction  of  the  yellow  spot.  In  such  cases, 
a  superficial  observer  might  suppose  that  the  optic  disc  was  gpreatly 
enlarged,  or  even  that  the  optic  nerve  (from  the  white  appearance)  was 
atrophied.     On  closer  examination,  however,  the  distinction  between  the 
disc  and  the  white  zone  is  easy,  for  the  entrance  of  the  optic  nerve  looks 
abnormally  pink,  on  account  of  the  contrast  with  the  bright  white  of  the 
surrounding  ring,  and  its  vessels  are  more  easily  traceable  over  the 
latter  than  on  the  disc. 

A  similar  process  may  also  occur  in  the  region  of  the  yellow  spot. 
Lttde  white  patches  appear,  which  increase  in  size  and  coalesce,  giving 
the  whole  an  appearance  of  alternate  white  and  dark  reticulated  spaces, 
the  white  spots  being  due  to  the  sclerotic  shining  through  the  atrophied 
stroma  and  pigment  layer  of  the  choroid.  Yon  Oraefe  thinks  that  the 
retina  may  in  this  situation  participate  more  rapidly  in  the  disease  than 
otherwise,  on  account  of  its  being  thinner  at  this  spot.  If  the  atrophy 
of  the  choroid  in  the  region  of  the  macula  lutea,  as  well  as  that  around 
the  optic  entrance,  progress,  the  two  separate  processes  may  gradually 
extend  towards  each  other  (leaving  less  and  less  healthy  structure 
between  them),  until  they  finally  pass  into  each  other,  and  form  one 
large  white  figure. 
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The  oocarrence  of  the  diBease  at  the  macula  latea  generally  causes 
great  impairment  of  vision,  and  the  patients  then  also  complain  of  the 
constant  appearance  of  one  or  more  central,  fixed,  dark  spots  (scotomata) 
in  the  field  of  vision.  It  should  be  remarked,  that  they  may  be  appa- 
rent to  the  patient  long  before  we  are  able  to  detect  with  the  ophthal- 
moscope any  corresponding  changes  in  the  region  of  the  yellow  spot. 

Yon  Graefe*  has  called  attention  to  the  important  fact  that  glau- 
coma may  supervene  upon  sclerotico-choroiditis  posterior,  and  lead  to 
great  impairment  of  vision,  or  even  blindness.  The  eye  becomes  hard, 
the  ciliary  vessels  injected,  the  anterior  chamber  more  shallow,  the 
pupil  dilated.  The  edge  of  the  disc  contiguous  to  the  arc  becomes 
sharply  defined  and  slightly  excavated,  and  the  vessels  somewhat  dis- 
placed and  curved  as  they  pass  over  it.  The  cup  extends  quite  up  to 
the  margin  of  the  disc,  which  distingnishes  it  from  the  physiological 
form.  This  glaucomatous  complication  occurs  chiefly  in  elderly  persons, 
and  is  probably  due  to  the  fact  that  the  sclerotic,  losing  some  of  its 
elasticity  with  advancing  age,  cannot,  as  heretofore,  yield  to  the  increased 
intra-ocular  pressure,  and  hence  the  latter  now  exerts  a  deleterious 
efiect  upon  the  optic  nerve,  and  causes  it  to  become  cupped.  It  is  also 
sometimes  met  with  in  young  individuals.  The  increased  tension  is, 
as  a  rule,  not  considerable  in  degree.  Generally  both  eyes  are  simul- 
taneously attacked.  Iridectomy  should  be  performed  at  an  early  stage, 
as  no  other  remedy  will  stay  the  progress  of  the  disease. 

C(mvpluiaiion8, — Viireoua  opadtiea  are  of  very  frequent  occurrence 
in  sclerotico-choroiditis  posterior,  and  are  often  a  source  of  great 
anxieiy  to  the  patient,  for  even  the  physiological  motes  are  rendered 
very  distinct  in  short-sighted  eyes,  on  account  of  the  circles  of  difiu- 
sion  upon  the  retina.  The  vitreous  opacities  may  be  dark,  fixed  specks, 
or  floating  membranous  films  of  varjring  size  and  shape  (vide  article  on 
Opacities  of  the  Vitreous  Humour,  p.  815). 

DetachmeTU  of  the  ^retina  is  unfortunately  another  not  unfrequent 
complication  of  the  more  considerable  degrees  of  sclerotico-choroiditis 
posterior.  Its  extent  may  be  at  first  but  slight,  and  be  produced  by  a 
serous  or  hemorrhagic  eflusion  between  the  choroid  and  retina;  or  it  may 
be  caused  by  the  contraction  of  some  of  the  exudations  in  the  vitreous 
humour  exerting  traction  upon  the  retina,  and  thus  detaching  itf 
(vide  article  on  Detachment  of  Retina,  p.  358). 

Opiwity  ai  the  posterior  pole  of  the  lens  sometimes  occurs  in  the  later 
stages  of  the  disease.  This  opacity  is  generally  situated  very  close  to 
the  turning  point  of  the  eye,  and  hence  remains  immoveable,  although 
the  eye  is  turned  in  a  different  direction.  Gataracta  accreta,  irido-cho- 
roiditis,  and  atrophy  of  the  globe  may  close  the  scene. 

•  "  A.  f.  O.,"  ir,  2, 153  ;  and  ib.,  tUi,  2,  304. 
t  Heinrich  Muller,  ib.,  iv,  I,  872. 
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Gzugeg. — ^TKe  origiii  of  the  afibcidon  is  still  a  matter  of  conlax^yersy. 
Withoni  doubt,  there  generally  exists  a  congenital  (and  often  here- 
ditary) tendency  to  elongation  of  the  eyeball  in  the  optio  axis ;  and  this 
must  necessarily  cause  a  stretching  of  the  choroid  in  this  direction, 
whicli  is  generally  soon  followed  by  consecutive  atrophy  of  this  mem- 
brane.    The  development  of  this  prolongation  of  the  visual  axis  is 
greatly  &voured  by  the  strong  convergence  of  the  optic  axes,  and  the 
state  of  congestion  of  the  eye  which  is  produced  during  accommodation 
for  near  objects,  more  particularly  if  these  are  small  and  insufficiently 
illuminated.     For  during  such  accommodation,  a  certain  pressure  upon 
the  eye  always  occurs,  accompanied  by  increased  intra-ocular  pressure ; 
in  conaequenoe  of  which  the  venous  circulation  within  the  eye  becomes 
retarded,  and  a  more  or  less  considerable  state  of  mechanical  congestion 
is  produced.     Instances  of  such  intra-ocular  congestion  are  Aimished  by 
cases  of  amblyopia  due  to  opacities  of  the  cornea  or  lens,  in  which  the 
myopia  is  caused  by  the  patient's  bringing  small  objects  very  near  to 
the  eye,  in  order  to  gain  larger  retinal  images.  A  similar  thing  may  occur 
if  the  patient,  whilst  using  concave  spectacles  for  reading,  gradually 
approaches  the  book  too  near  to  his  eyes.     We  occasionally  find  that 
vitreous  opacities,  and  even  detachment  of  the  retina,  occur  in  such 
cases  soon  after  long-continued  reading  or  working  with  spectacles. 

This  state  of  congestion  and  increased  pressure  of  the  intra-ocular 
fluids  lead  to  softening  and  extension  of  the  tunics  of  the  eyeball.  As 
the  latter  receives  no  support  at  the  posterior  pole  firom  the  muscles, 
the  prolongation  occurs  chiefly  at  this  point,  the  choroid  being  stretched 
and  generally  undergoing  consecutive  atrophy. 

This  secondary  atrophy  of  the  choroid,  which  gives  rise  to  the 
crescentic  white  patch  at  the  margin  of  the  optic  disc,  has  been  con- 
sidered by  Yon  Grraefe  to  be  most  likely  due  to  a  chronic  inflammation 
of  the  sclerotic  and  choroid,  and  he  has,  therefore,  designated  it  slerotico- 
choroiditis  posterior.  Others  again,  have  thought  that  it  depends  upon 
a  circumscribed  staphylomatous  bulging  of  the  sclerotic  at  this  point, 
and  hence  have  termed  it  staphyloma  posticum.  But  against  both 
these  opinions  exception  might  be  taken. 

This  choroidal  atrophy  may,  however,  exist  without  any  posterior 
stfl^hyloma.  Indeed,  Schweigger  states  that  a  real  staphyloma  posti- 
cum, i.e.,  a  more  or  less  sharply  defined  local  ectasia  of  the  walls  of  the 
eyebaU,  does  not  take  place  in  the  majority  of  cases  of  myopia.  The 
presence  of  a  posterior  staphyloma  may  be  diagnosed  by  means  of  the 
ophthalmoscope,  particularly  with  the  binocular,  for  we  then  see  that 
the  white,  shining  portion  of  the  sclerotic  exposed  through  the  thinning 
of  the  choroid  is  not  of  normal  curvature,  but  is  peculiarly  cupped 
backwards,  giving  rise  at  this  part  to  a  slanting  position  of  the  optic 
disa     Schweigger,  moreover,  thinks  that  the  acuteness  of  vision  is 
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diminished  to  an  nnnsnal  degree  in  those  cases  of  myopia,  in  which  pos- 
terior staphyloma  exists  beside  the  optic  nerve.  This  is  the  more  likely 
to  happen,  as  he  has  observed  that  in  cases  in  which  the  existence  of  a 
posterior  staphyloma  was  proved  anatomically,  the  retina  in  the  expanse 
of  the  bulging  portion  was  generally  found  to  be  more  or  less  changed 
in  structure,  and  even  atrophied  and  adherent  to  the  remains  of  the 
choroid  and  sclerotic. 

In  opposition  to  Yon  Graefe's  view,  it  has  been  urged  that  all  symp- 
toms of  irritation  and  inflammation  are  frequently  completely  absent, 
at  least  at  the  commencement  of  the  affection,  and  that  the  latter  may 
even  attain  a  considerable  degree  without  their  occurrence.  But  there 
is  no  doubt  that  such  symptoms  are  almost  always  developed  when  the 
disease  becomes  considerable,  and  the  myopia  is  high  in  degree.  In  the 
slightest  forms  .they  may  be  easily  overlooked,  but  even  in  moderate 
degrees  of  myopia,  and  in  youthful  individuals,  we  not  unfrequently 
observe  symptoms  of  irritation,  such  as  hypersBmia  of  the  optic  nerve, 
retina,  and  choroid,  and  it  appears  probable  that  a  state  of  irritation, 
if  not  of  inflammation,  exists  prior  to  the  atrophy.  Bonders*  thinks, 
"  that  almost  without  exception,  the  predisposition  to  the  development 
of  staphyloma  posticum  exists  at  birth ;  that  it  is  developed  with 
symptoms  of  irritation,  which,  in  a  moderate  degree,  do  not  attain  any 
gpreat  clinical  importance ;  but  that  in  the  higher  degrees  an  inflam- 
matory state  almost  always  occurs,  at  least  at  a  somewhat  more  ad- 
vanced time  of  life,  as  a  result,  and  as  a  co-operative  cause  of  the 
development  of  the  distension  and  of  the  atrophy." 

Jagerf  considers  that  this  crescent  or  posterior  staphyloma,  as  he 
terms  it,  is  almost  always  congenital  and  often  hereditary.  It  may, 
indeed,  exist  for  many  years,  or  even  throughout  life,  without  increasing 
in  size,  or  without  the  occurrence  of  any  choroidal  changes  in  its 
vicinity,  its  margin  remaining  distinctly  and  sharply  defined.  But  we 
more  frequently  find  if  the  eyes  are  much  used  and  the  myopia  in- 
creases at  all  considerably  in  degree,  that  the  edge  of  the  crescent 
becomes  somewhat  irregular  and  broken,  and  gradually  increases  in 
size ;  this  being  evidently  due  to  inflammatory  changes  in  the  choroid. 
Indeed  it  may  well  be  questioned  whether  even  the  congenital  crescents 
may  not  be  of  inflammatory  origin. 

Prognosis. — This  should  be  always  very  guarded  when  the  disease 
is  at  all  advanced,  when  the  myopia  is  progressive,  and  when  the 
opacities  in  the  vitreous  humour  are  considerable.  It  becomes  still 
more  questionable  if  the  vitreous  opacities  are  difiuse,  or  large  and 
numerous,  if  the  upper  or  lower  portion  of  the  visual  field  becomes 
clouded,  which  is  premonitory  or  symptomatic  of  detachment  of  the 

*  **  Anomalies  of  Refraction  and  Accommodation,"  p.  884. 

t  '*  Ueber  die  Einstellung  des  dioptrischen  Apparates."    Vienna,  1861. 
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retina ;  and»  lastly,  if  the  choroidal  changes  make  their  appearance  in 
the  region  of  the  yellow  spot.  They  show  themselves  in  the  form  of 
small,  isolated,  whitish  spots,  aronnd  the  edges  of  which  there  are  little 
accnmnlations  of  pigment ;  these  small  whitish  spots  increase  in  size,  and 
coalesce,  and  then  the  atrophy  of  the  choroid  becomes  very  apparent. 
Dnring  this  process,  the  retina  is  more  or  less  irritated,  and  this  pro- 
daces  dimness  of  vision,  which,  however,  disappears  again  when  the 
retinal  irritation  subsides.  These  atrophic  changes  in  the  region  of  the 
yellow  spot,  ^ve  rise  to  fixed  black  spots  in  the  visual  field,  which,  if 
considerable,  may  render  working  at  small  objects  impossible.  The 
changes  in  the  mamila  Intea  generally  commence  first  in  one  eye,  and 
may  for  a  time  be  confined  to  it,  but  sooner  or  later  they  mostly  extend 
also  to  the  other  eye. 

TreahnevU. — ^Patients  suffering  from  sclerotico-choroiditis  posterior 

should  be  particularly  warned  against  working  for  any  length  of  time 

at  near  objects,  or  with  their  head  bent  forward,  for  intra-ocular  venous 

congestion  is  thus  easily  produced.     It  is  also  very  injurious  to  read 

in  a  recumbent  position.     The  best  posture  for  reading  is,  to  sit  with 

the  head  thrown  back,  and  to  have  the  light  falling  on  the  book  from 

behind,   so  that  the  page  may  be  well  illuminated,  but  the  eye  not 

exposed  to  the  direct  glare  of  the  light.     In  writing,  it  is  advantageous 

to  use  a  sloping  desk,  so  that  the  person  need  not  stoop.     K  such 

patients  are  permitted  the  use  of  spectacles  for  reading  and  writing,  we 

must  particularly  point  out  the  danger  of  bringing  the  object  too  near 

when  the  eye  becomes  somewhat  fatigued,  as  this  will  cause  a  strain  of 

the  accommodation.    The  work  or  book  should  then  be  laid  aside,  until 

the  eyes  have  been  thoroughly  rested.     In  extreme  cases,  we  should 

strictly  forbid    all  work    at    near   objects,  either  with    or  without 

spectacles. 

The  irritation  of  the  retina  which  gives  rise  to  the  appearance  of 
flashes  of  coloured  light,  or  showers  of  bright  stars,  etc.,  is  best  relieved 
by  the  application  of  flying  blisters  to  the  temple  or  behind  the  ear. 
They  may  be  with  advantage  repeated  at  intervals  of  six  or  eight  days. 
The  feeling  of  glare  and  dazzling,  of  which  many  of  these  patients 
complain  when  they  are  in  a  bright  light,  and  which  often  produces 
severe  ciliary  neuralgia  and  headache,  is  effectually  alleviated  by  the 
use  of  blue  spectacles. 

If  the  inflammatory  changes  in  the  choroid  are  at  all  considerable 
or  progressive,  we  should  always  prescribe  a  prolonged  course  of  small 
doses  of  the  bichloride  of  mercury  (one-twentieth  to  one-twenty-fourth 
of  a  grain).  Derivatives  acting  on  the  skin  and  kidneys,  and  hot 
stimulating  foot-baths  at  night  also  prove  beneficial. 

If  the  eye  is  very  irritable,  the  external  tunics  of  the  eyeball 
injected,  the  optic  disc  reddened  and  hypersBmic,  and  if  the  patient 

2  F 
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experienoes  pain  in  and  around  the  eye,  together  with  a  feeling 
of  weight  and  heavinees  in  the  eyeball,  as  if  he  can  hardly  keep 
his  eyelids  open,  we  most  insist  upon  a  complete  rest  of  the  eyes, 
and  an  absolute  cessation,  for  some  length  of  time,  &om  all  working 
at  near  objects.  We  must  be  extremely  stringent  in  the  enforcement 
of  such  directions,  as  the  patients  are  too  apt  to  resume  work  as  soon  as 
their  eyes  feel  a  little  better,  and  then  at  once  call  up  again  all  the 
symptoms  of  irritation  and  congestion,  which  may  cause  a  rapid  increase 
of  the  myopia  and  of  any  existing  sclerotico-choroiditis  posterior.  Such 
oases  are  also  much  benefited  by  the  use  of  stimulating  lotions  to  the 
closed  eye  and  its  vicinity,  by  the  eye-douche  and  by  the  application  of 
the  artificial  leech.  The  greatest  benefit  is  generally  found  &om  the 
use  of  the  latter.  I  have  often  been  able  by  its  application  to  relieve 
the  irritation  of  the  eye,  and  the  peculiar  and  very  distressing  feeling  of 
heaviness  and  aching  in  the  eyeball,  when  all  other  forms  of  treatment 
had  proved  of  no  avail.  But  when  the  disease  is  very  considerable,  and 
when  there  is  any  fear  of  a  detachment  of  the  retina,  its  use  is  often 
dangerous,  for  the  sudden  relief  of  the  intra-ocular  circulation  is  followed 
by  a  severe  reaction,  and  temporary  hyperemia  of  the  vessels  of  the 
choroid  and  retina ;  and  hence  an  efiusion  of  blood  may  take  place  and 
produce  detachment  of  the  retina. 

4.— SUPPURATIVE    CHOROIDITIS.     (PANOPHTHALMITIS). 

The  course  of  this  disease  is  generally  very  rapid  and  severe.  It 
commences  in  the  form  of  an  acute  and  violent  inflammation  of  the  eye. 
The  eyelids  become  very  swollen,  red,  and  oedematons,  the  upper  lid 
hanging  down  in  a  large  massive  fold.  The  conjunctiva  and  subcon- 
junctival tissue  become  injected,  and  there  is  a  considerable,  firm,  gela> 
tinous  chemosis,  which  surrounds  the  cornea  like  a  dusky-red  girdle, 
and  perhaps  protrudes  between  the  aperture  of  the  eyelids  when  they 
are  slightly  opened.  Thin  muco-purulent  discharge  oozes  out  between 
the  lids,  but  sometimes  it  is  absent,  and  the  edges  of  the  lids  and  the 
chemotic  swelling  look  dry  and  crusted.  On  opening  the  eye,  we  may 
find  that  the  cornea  is  quite  clear,  but  the  anterior  chamber  is  diminished 
in  sisse,  and  occupied,  perhi^s,  by  a  more  or  less  considerable  hypopyon ; 
the  aqueous  humour  is  clouded,  the  iris  pushed  forward,  discoloured, 
and  of  a  yeUowish  hue ;  the  pupil  is  sometimes  dilated,  in  other  cases 
of  a  normal  size  or  slightly  contracted  and  tied  down  by  lymph,  or  its 
area  occluded.  The  tension  of  the  eye  is  ofben  increased,  and  it 
is  acutely  sensitive  to  the  touch ;  it  is  also  prominent  and  its  move- 
ments are  greatly  impeded,  on  account  of  the  infiltration  into  ike  sub- 
conjunctival tissue.  If  the  reductive  media  and  the  pupil  are  sufficiently 
clear,  we  observe  a  peculiar,  yellowish,  golden  reflex  from  behind  the 
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lenB,  in   the  luiterior  portion  of  the  vitreoas  humour,  which  is  due  to 
a  pumlent  infiltration  of  the  latter.     The  retina  may  become  infil- 
tiHted  'with  serum,  or  undergo  suppurative  changes,  and  the  latter 
also  extjenfriyely  affect  the  choroid  and  ciliary  body.     These  changes 
caanot  be  seen  with  the  ophthalmoscope,  on  account  of  the  exudation 
into    the   pupil,   or  the  opaque   condition    of  the  vitreous    humour. 
There    is   often  a  serous   effusion   from    the   choroid,   which  causes 
either  a  circumscribed  or  complete  detachment  of  the  retina,  or  this 
may  be  produced  by  haemorrhagic  effusion  from  the  choroid.     More- 
over, it  must  be  remembered  that,  together  with  this  pressure  of  serum 
or  blood  behind  the  retina,  the  contraction  and  shrinking  of  the  exuda- 
tions in  the  vitreous  humour,  and  the  consequent  traction  upon  the 
retina  from  in  front,  tend  to  produce  a  very  extensive  detachment, 
generally  of  a  funnel  shape.     Indeed,  although  the  detachment  may  for 
a  time  remain  partial  and  circumscribed,  it  almost  always  becomes 
complete  as  the  disease  advances. 

The  cornea  may  remain  transparent  thi'oughout,  but,  as  a  rule,  it 
becomes  clouded,  infiltrated  with  pus,  and  then  gives  way,  shriveUing 
up  into  a  little  yellowish  membrane,  like  wash  leather;  or  it  may 
remain  entire,  and  a  spontaneous  perforation  of  the  eyeball  occur 
through  the  sclerotic,  generally  at  or  between  the  insertion  of  the  recti 
muBcIee.  The  disease  is  mostly  accompanied  by  very  intense  paiu  in  and 
aronnd  ihe  eye,  which  often  extends  over  the  corresponding  side  of  the 
head  and  face.  It  is  frequently  most  agonizing,  until  the  eyeball  per- 
forates, or  paracentesis  is  performed,  on  which  it  rapidly  subsides.  There 
are  often  also  marked  febrile  symptoms,  accompanied,  perhaps,  by  severe 
vomiting.  In  other  cases,  the  inflammatory  symptoms  and  the  pain  are 
^  less  pronounced,  and  the  whole  com*se  of  the  disease  is  more 
insidious  and  of  a  milder  type,  although  its  results  may  be  just  as 
disastrous.  The  sight  becomes  rapidly  aud  very  greatly  impaired,  so 
that  the  patient  may  only  just  be  able  to  distinguish  between  light  and 
dark,  or  not  even  this.  He  is,  moreover,  much  troubled  by  subjec- 
tive flashes  of  light,  showers  of  bright  stars,  etc. 

Amongst  the  most  frequent  ccuuses  of  suppurative  choroiditis  are 
injurieB*  and  wounds  of  the  eye,  and  the  lodgement  of  foreign  bodies, 
more  especially  portions  of  gun  cap  or  metal,  within  the  eyeball,  par- 
ticularly in  the  ciliary  body  and  vitreous  humour ;  such  cases  being  often 
accompanied  by  very  severe  inflammatory  symptoms  and  intense  pain. 
Although  foreign  bodies  may  remain  for  a  length  of  time  suspended 
in  the  vitreous  humour  without  doing  much  harm,  or  may  become 
surrounded  by  lymph,  and  thus  encysted  or  encapsuled,  yet  this  is  only 
of  very  exceptional  and  rare  occurrence,  more  particularly  if  they  are 
considerable  in  size,  and  of  a  nature  to  set  up  irritation  by  undergoing 

•  Tide  Arlt's  "  Bericht  der  Wiener  Augenklinik,"  1867. 
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chemical  changes.  Inflammation  of  the  vitreons  hnmonr  snpervenes, 
extending  to  the  retina  and  choroid,  and  the  eye  becomes  destroyed 
by  plastic  irido-choroiditis,  or  suppurative  panophthalmitis. 

It  may  also  ensne  upon  operations,  snch  as  those  for  the  removal  of 
cataract,  either  by  extraction,  or  still  more  firequently  after  couching 
(vide  the  article  upon  Cataract).  It  occurs  most  frequently  in  old  and 
decrepid  individuals,  or  in  instances  in  which  the  patients  are  exposed 
after  the  operation  to  bad  ventilation,  over- crowded  rooms,  or  other 
influences  which  impair  the  purity  of  the  air  (pyaemia  in  a  hospital, 
typhoid  fever,  etc.).  It  is  an  interesting  and  important  fact,  that 
eyes  operated  upon  for  chronic  irido-choroiditis  show  very  little  ten- 
dency indeed  to  take  on  suppurative  inflammation,  even  although  the 
lens  may  have  been  removed,  together  with  a  portion  of  the  iris  and 
dense  masses  of  exudation.  Indeed,  such  eyes  bear  a  great  deal  of 
operative  interference  with  impunity. 

Suppurative  inflammation  of  the  cornea  and  iris  (as  for  instance  in 
purulent  and  diphtheritic  ophthalmia)  may  also  be  followed  by  panoph- 
thalmitis. 

It  may  likewise  be  produced  by  a  direct  extension  of  the  inflamma- 
tion from  the  meninges  to  the  eye,  as  in  cases  of  typhus,  cerebro-spinal 
meningitis,  etc. ;  but  it  may  also  in  such  instances  be  due  to  metastasis, 
examples  of  which  are  not  unfrequently  seen  in  puerperal  fever.  A 
very  short  time  after  the  occurrence  of  the  embolism  suffices  to  set  up 
secondary  metastatic  foci  of  disease  in  even  distant  organs.  According 
to  O.  Weber,*  two  days  will  suffice  for  this.  This  metastatic  form  of  the 
disease  may  either  assume  a  very  severe  and  acutely  inflammatory  type, 
rapidly  leading  to  suppurative  disorganization  of  the  globe ;  or  it  may 
run  a  more  insidious  but  equally  destructive  course.  It  is  chiefly  met 
with  in  cerebro-spinal  meningitis,  puerperal  fever,  and  pysemia ;  and 
then  almost  invariably  attacks  both  eyes.f  It  is  a  question  whether  it 
may  not,  in  cerebro-spinal  meningitis,  be  sometimes  due  to  the  exposure  of 
the  cornea  to  traumatic  injuries,  on  account  of  the  great  lagophthalmos. 

The  prognosis  is  most  unfavourable,  for  this  is  one  of  the  most 
destructive  and  intractable  diseases  of  the  eye.  It  is  but  seldom  that 
we  can  arrest  its  progress  in  time  to  save  any  useful  degree  of  sight. 
In  most  cases  it  soon  ends  in  atrophy  of  the  eyeball,  either  with  or 
without  a  previous  perforation  of  the  cornea  or  sclerotic  and  escape  of 
some  of  the  contents  of  the  eye.  The  dangerous  nature  of  the  disease 
is  especially  terrible  in  cases  of  metastatic  choroiditis,  for  instance  in 
puerperal  fever,  or  cerebro-spinal  meningitis,  as  both  eyes  are  generally 

•  Billroth,  "Handbuch  der  Chimrgie." 

t  Vide  Dr.  Knapp's  article  on  Metastatic  Choroiditis,  "  Archiv.  f.  0.,"  xiii,  1, 
127 ;  also  Dr.  Wilson's  paper  on  "  Diseases  of  the  Eye  in  Cerebro-spinal  Meningitis," 
"  Dub.  Quart.  Journ.,"  May,  1867. 
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affected,  and  then,  if  tlie  patient  slionld  survive,  it  will  be  only  to  pass 
his  days  in  utter  blindness.  But  in  some  cases,  the  danger  is  not 
confined  to  the  loss  of  sight,  for  even  life  may  become  imperilled,  as 
Yon  Oraefe  has  shown,  by  the  extension  of  the  suppurative  inflamma- 
tion to  the  brain,  there  setting  up  suppurative  meningitis,  which  may 
prove  fatal. 

After  perforation  of  the  cornea  or  sclerotic  has  taken  place,  the 
intense  pain  and  inflammatory  symptoms  generally  at  once  subside  to  a 
very  considerable  degree.  The  eye  diminishes  in  size  and  gradually 
becomes  shrivelled  up  and  changed  into  a  small  contracted  stump, 
which,  as  a  rule,  does  not  remain  pain^l,  and  is  not  prone  to  give  rise 
to  sympathetic  ophthalmia,  except  indeed  it  contains  a  foreign  body, 
which  keeps  up  a  considerable  degpree  of  irritation,  and  is  always  a 
source  of  danger  to  the  other  eye.  Sometimes,  however,  the  eye  retains 
a  certain  size  and  consistence,  not  becoming  completely  atrophied,  and, 
on  the  aqueous  and  vitreous  humour  becoming  more  transparent, 
we  may  be  able  to  examine  them  with  the  ophthalmoscope,  and  find 
that  firesh  masses  of  exudation  are  efiused;  the  lens  subsequently 
becoming  opaque. 

The  treatment  must  in  the  first  place  be  directed  to  saving,  if  pos- 
sible, some  remnant  of  sight,  and  then  if  this  be  out  of  the  question, 
to  mitigating  the  great  sufferings  of  the  patient.  Thus,  if  it  be  pro- 
duced by  a  foreign  body  which  it  is  possible  to  seize  and  extract,  this 
should  be  done  without  loss  of  time,  even  although  it  may  be  necessary 
to  pass  the  instrument  into  the  vitreous  humour  (vide  article  upon 
The  Presence  of  Foreign  Bodies  in  the  Vitreous  Humour).  If  the 
lens  is  injured  and  swollen,  it  should  be  at  once  removed  together  with 
a  considerable  portion  of  the  iris,  if  symptoms  of  severe  inflammation 
supervene. 

If  there  is  a  perforating  ulcer  of  the  cornea  with  hypopyon,  either 
paracentesis  (perhaps  frequently  repeated)  or  iridectomy  should  be 
performed. 

If  a  foreign  body  has  entered  the  vitreous  humour  and  lies  beyond 
our  reach,  and  if  it  be  small  and  has  not  injured  the  lens  or  committed 
any  considerable  mischief  in  its  course,  wo  must  endeavour  by  the 
strictest  antiphlogistic  treatment  to  subdue  the  inflammatory  complica- 
tions, and  if  possible  to  prevent  suppurative  choroiditis.  Indeed  in 
some  of  these  cases,  the  foreign  body  becomes  encapsuled  and  remains 
inocuous,  an  excellent  degree  of  vision  being  perhaps  restored.  But 
when  a  foreign  body  remains  in  the  eye,  we  must  always  keep  in  mind 
the  great  danger  of  sympathetic  ophthalmia.  If  the  eye  is  hope- 
lessly destroyed  by  the  accident,  it  will  be  by  far  the  wisest  and  safest 
course  to  remove  it  at  once,  so  as  not  only  to  avoid  all  danger  of  sympa- 
thetic ophthalmia,  but  also  the  occurrence  of  suppurative  choroiditis. 
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For  when  symptoms  of  panophthalmitis  have  snpervened,  it  will  be  no 
longer  safe  to  do  so,  because  there  is  inmiinent  risk  of  the  suppuration 
extending  to  the  brain  and  producing  fatal  suppurative  meningitis. 
Cases,  in  which  this  has  occurred  after  excision  of  the  eyeball  during 
acute  panophthalmitis,  have  been  recorded  by  Von  Oraefe,  Knapp, 
Manhardt,  etc.* 

If  the  inflammatory  symptoms  are  very  severe,  and  of  a  sthenic 
character,  cold  compresses  (iced)  should  be  constantly  applied  as  long 
as  they  prove  agreeable  to  the  patient.  Leeches  should  be  placed  on 
the  temple,  and  if  the  patient  is  strong  and  the  suppuration  has  not 
already  become  too  extensive,  so  as  to  afford  little  or  no  chance  of 
arresting  it,  rapid  salivation  should  be  induced,  in  the  hopes  of  checking 
the  inflammation  and  preserving  some  degree  of  sight.  Generally, 
however,  this  proves  futile.  The  severe  pain  in  and  around  the  eye  is 
often  most  relieved  by  hot  poppy  fomentations  or  poultices,  and  by  the 
subcutaneous  injection  of  morphia  at  the  temple.  K  there  is  hypopyon, 
or  the  tension  of  the  eye  is  much  increased,  paracentesis  of  the  anterior 
chamber  should  be  performed,  and  repeated  at  intervals  of  a  day  or 
two,  or  even  less.  If  the  eye  is  very  distended  and  causes  great 
suffering  to  the  patient,  the  paracentesis  may  be  made  into  the  vitreous 
humour  instead,  which  oft^n  affords  great  rehef. 

The  patient's  strength  must  be  sustained  by  very  nourishing  diet, 
the  free  use  of  stimulants,  and  by  the  administration  of  tonics. 

If  the  pain  and  inflammation  are  very  severe  and  protracted,  and  so 
greatly  enfeeble  the  patient  as  even  to  endanger  life,  it  will  be  best  to 
remove  the  eye  at  all  hazards,  even  at  the  risk  of  an  extension  of  the 
disease  to  the  brain,  in  order  at  once  to  remove  all  source  of  pain,  and 
thus  enable  the  patient  to  regain  his  strength. 

Knappt  has  lately  described  two  very  interesting  cases  of  embolism 
of  the  choroidal  vessels.  In  each  patient  there  existed  well  marked 
cardiac  disease  (in  the  one  endo-carditis,  in  the  other  insufficiency  and 
stenosis  of  the  aortic  valves  with  hypertrophy  of  the  left  ventricle). 
The  affection  of  the  sight  was  quite  sudden,  the  patients  noticing  a 
dark  cloud  before  the  eye,  which  at  first  pervaded  the  whole  visual 
field,  but  then  became  concentrated  in  the  central  portion.  The  impair- 
ment of  vision  does  not  occur  with  such  great  suddenness  as  in  embo- 
lism of  the  central  artery  of  the  retina,  nor  to  such  an  extent,  for  in 
the  one  case  V  =  -j^,  in  the  other,  the  patient  could  read  the  finest  print, 
and  only  noticed  a  large  scotoma  lying  near  the  axis  of  vision.  There 
were  marked  chromopsy  and  photopsy.  The  ophthalmoscope  revealed 
a  circumscribed  cloud  or  veil  in  the  central  portion  of  the  fundus  (and 

•  «  Kl.  Monatsblat.,"  1863,  p.  456. 
t  "  A.  f,  O.,"  xiv,  1. 


GOLLOm  DISEASE  OF  THE  CHOROID.  439 

ooiTespcmdiiig  to  the  scotoma),  which  was  due  to  a  serous  effusion 
into  the  Tetina  which  extended  to  the  disc.  The  vessels  were  also 
hyperBBomc  in  this  clouded  portion  of  the  retina.  These  conditions 
were  eyidenilj  those  of  collateral  efiusion  and  hypersBmia,  and  due  to 
embolism  of  some  of  the  choroidal  vessels  at  this  point.  These 
phenomena  are  easily  explained  when  we  remember  the  anastomosis 
between  the  oentral  artery  of  the  retina  and  those  ciliary  arteries  which 
perforate  the  sclerotic  in  the  vicinity  of  the  disc.  The  patients  sub- 
sequently quite  regained  their  sight,  and  the  fundus  resumed  its  normal 


5.— COLLOID  DISEASE  OF  THE  CHOROID. 

This  affection  was  first  described  by  Wedl,*  and  consists  in  the 
formation   of  peculiar,  transparent,  bead-like  globules   on   the  inner 
sor&ce  of  the  choroid.     Dondersf  supposed  them  to  be  due  to  senile 
changes,  dependent  upon  a  colloid  metamorphosis  of  the  nuclei  of  the 
hexagonal  pigment  cells,  whereas  H.  Miiller^  thought  that  these  little 
bxlies  lie  horizontally  behind  the  pigment  cells,  and  are  due  to  an  adven- 
titious  thickening  of  the  elastic   lamina.      From  the  researches  of 
Mr.  Hulke,  the  latter  view  appears  to  be  the  true  one  ;§  he  moreover 
found  that  the  capillary  vessels  of  the  choroid  do  not  appear  to  be 
primarily  affected,  as  the  blood  corpuscles  could  be  distinctly^  seen 
gfiding  along  the  capillary  vessels  in  unbroken  column  beneath  the 
globules,  t.e.,  to  the  outer  side  of  them. 

The  colloid  globules  are  highly  refracting,  and  are  arranged  singly, 
or  in  little  groups  or  clusters.  They  assume  various  shapes,  being 
globular,  oval,  or  club-shaped.  They  are  but  slightly,  if  at  all  affected 
by  reagents.  Their  size  varies  from  ttW  ^  rby  ^^  *^  ^^^^  (Hulke). 
They  are  very  apt  to  undergo  chalky  and  fatty  degeneration,  and  then 
present  a  finely  granular  appearance. 

On  account  of  the  colloid  masses  pushing  aside,  or  even  destroying 
the  hexagonal  pigment  cells,  the  latter  are  crowded  together,  so  as  to 
form  a  narrow,  dark  rim  or  fringe  around  the  single  or  aggregated 
globules.  Hence,  the  choroidal  epithelium  presents  here  and  there  a 
somewhat  variegated,  patchy  appearance.  Indeed  this  is  about  the 
only  sign  by  which  the  presence  of  colloid  disease  of  the  choroid  can 
be  recognised  with  the  ophthalmoscope.  We  notice ||  small,  faintly  pig- 
mented pale  patches,  surrounded  by  a  dark  fringe  of  pigment  cells, 
the  choroidal  vessels  being  hidden  by  the  chalky  deposits.  These 
patches  may  be  strewn  about  at  small  intervals  over  a  considerable  por- 
tion of  the  choroid,  more  especially  towards  the  equator  of  the  fundus. 

•  *'  Gnmdzfige  der  Histologie,"  1864. 
.     t  "  A.  f.  O.,"  i,  2, 107.  t  Ibid.,  ii,  2, 1. 

i  "  B.  L.  O.  H.  Bep.,"  i.  pp.  70  and  180.      ||  Liebreioh,  "  A.  f.  O.,"  iy,  2,  290. 
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It  WHS  snppoeed  that  these  colloid  fonaations  were  due  to  some 
senile  changes,  as  they  are  most  frequently  met  with  in  old  persons. 
Bnt  Hnlke*  has  seen  them  also  occor  in  quite  yonng  individoals,  and 
considers  that  inflammation  is  the  cause  of  these  adventitions  thickenings 
of  the  elastic  lamina,  as  he  has  frequently  found  colloid  disease  asso- 
ciated with  inflammatory  changes.  He  states  that  it  is  almost  always 
present  in  shronken  globes  which  have  been  repeatedly  inflamed, 
and  he  has  also  seen  it  several  times  in  acute  traniaatic  inflam- 
mation. 

On  account  of  the  atrophy  of  the  choroidal-  epithelium,  and  con- 
sequent  injury  to  the  rods  and  bulbs  of  the  retina,  the  sight  is  often 
much  impaired  at  an  advanced  stage  of  the  disease,  and  if  the  latter 
has  invaded  the  posterior  pole  of  the  eye.  Fortunately,  however,  it 
frequently  remains  confined  to  the  periphery  of  the  fundus  (ihe 
vicinity  of  the  ora  serrata),  and  then  of  course  only  the  outline  of  the 
visual  field  will  be  affected. 


6.— TUBERCLES  OF  THE  CHOROID. 

It  was  formerly  supposed  by  some  surgeons  that  a  peculiar  form  of 
plastic  choroiditis  was  sometimes  met  with  in  the  later  stages  of  chronic 
tuberculosis,  and  was  consequently  termed  "tubercular  choroiditis." 
The  extensive  and  very  careful  researches  of  Cohnheim  have  shown, 
however,  that  this  is  not  the  case,  for  he  has  failed  to  detect  the  pre- 
sence of  tubercular  deposits  in  the  choroid  in  any  case  of  localised 
tuberculosis  of  the  lungs  or  intestines. t  Manz,^  however,  discovered 
anatomically  in  three  instances,  the  important  and  interesting  fiict  of 
the  presence  of  tubercles  in  the  choroid  in  acute  miliary  tuberculosis. 
Bush§  subsequently  narrated  another  case.  On  account  of  the  paucity 
of  these  instances,  it  was  generally  supposed  that  the  co-existence  of 
tubercles  in  the  choroid  with  acute  nuliary  tuberculosis  was  very  rare 
and  exceptional.  The  great  error  of  this  supposition  has,  however, 
been  shown  by  Cohnheim,  who  found  in  18  cases  of  miliary  tubefcu- 
losis  (which  underwent  post  mortem  examination  in  the  Berlin  Patho- 
logical Institution)  tubercles  in  the  choroid  of  one  or  both  eyes  in  etery 
instance.  Whilst  their  presence  was  thus  proved  anatomically,  it  was 
reserved  for  Von  Graefe||  to  make  the  first  ophthalmoscopic  diagnosis 
of  the  disease. 

With  the  ophthalmoscope,  tubercles  in  the  choroid  appear  in  the 
form  of  small  circular,  circimiscribed  spots  of  a  pale  rose-colour,  or 


•  "  IL  L.  O.  H.  Bep.,"  i,  181.  f  "  A.  f.  O.,"  xiv,  1, 188,  note. 

t  lb.,  iT,  2,  120,  and  ix,  8, 133.  §  Yirohow^B  "  Archir./'  vol.  86,  pw  4ia 

"  A.  f.  O.,"  jdT,  1, 198. 
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grejish-white  tint,  and  yaiy  in  size  from  ^  to  2*5  mm.  They  are  chiefly 

situated  in  the  yicinity  of  the  optic  disc,  but  may  extend  occasionally 

to  a  considerable  distance  from  it.     Although  the  smaller  tubercles 

only  produce  a  stretching  or  widening-up  of  the  choroidal  epithelium, 

'without  any  loss  of  the  pigment  molecules,   and  hence  only  give 

viae  to  a  moderate  discoloration  of  the  choroid  at  this  spot  (Graefe), 

yet  they  should  not  escape  the  detection  of  a  careful  and  dexterous 

ophthahnoscopist,  more  especially  if  they  are  situated  near  the  centre  of 

the  fundus.     If  they  occur  near  the  equator  it  may  be  different,  more 

especially  as  these  patients  are  often  difficult  to  examine  on  account  of 

their  restless  or  comatose  condition.     The  larger  nodules  give  rise  to 

more  marked  changes,  and  are  distinctly  elevated  above  the  level  of 

the  choroid,  as  is  evidenced  by  the  parallax  which  can  be  noticed  if  a 

retinal  vessel  is  found  to  pass  over  one  of  these  nodules.     The  choroid 

around  the  latter  is  quite  normal,  and  there  is,  except  in  very  few  cases, 

no  collection  of  pigment  around  them,  although  at  their  margin  there  is 

a  feint  red  zone,  by  which  the  paler  red  or  greyish  central  portion 

gradually  passes  over  into  the  normally  tinted  choroid.     Together  with 

these  changes  in  the  choroid,  there  may  exist  more  or  less  marked 

hyperaemia  of  the  retina,  but  there  is  not  the  least  trace  of  any  loss  of 

transparency  of  the  latter,  even  in  the  vicinity  of  the  dilated  vessels. 

The  number  of  the  tubercles  may  vary  from  1  to  52  (Cohnheim). 

Although  there  is  no  doubt  that  the  tubercles  are  formed  in  the 
stroma  of  the  choroid,  their  exact  mode  of  development  is  yet  uncer- 
tain. Thus  Manz  supposed  that  they  originated  primarily  in  the 
tunica  adventitia  of  the  larger  choroidal  vessels ;  Bush  thought  that 
they  were  formed  from  the  colourless  cells  of  the  stroma  of  the 
choroid ;  whereas,  Cohnheim  considers  that  they  are  developed  frt)m 
peculiar  cells  (Wanderzellen)  re&embHng  lymph  corpuscles,  which  lie 
strewn  about  in  the  choroid. 

Soon  after  the  publication  of  Cohnheim's  paper,  I  was  fortunate 
enough  to  diagnose,  with  the  ophthalmoscope,  the  presence  of  tubercles 
in  the  choroid,  and  submitted  the  preparation  to  the  Pathological 
Society  at  the  commencement  of  this  year. 

As  this  is  the  first  case  in  which  tubercles  of  the  choroid  have  been 
met  with  in  England,  and  as  it, illustrates  well  their  ophthalmoscopic 
characteristics,  I  give  it  m  extenso, 

M.  J.  P.,  a  little  girl  eet.  8,  was  admitted  on  November  5th,  1867, 
into  King's  College  Hospital  under  the  care  of  Dr.  Garrod,  with  symp- 
toms of  acute  tuberculosis.  She  had  become  rapidly  emaciated  during 
the  last  month,  and  had  during  that  time  suffered  from  dypsnoea  and 
diy  cough.  On  admission  there  was  great  febrile  disturbance,  pulse 
132,  respirations  66,  temperature  101^.  Slight  dulness  of  left  side  of 
chest,  and  crepitation  about  the  second  intercostal  space.     November 


442  DISEASBS  OF  THE  CHOROID. 

6ih. — ^Temperature  106^,  pulse  148,  respiration  96.  Uriae  acid,  no 
albumen.  Puerile  respiration  on  right  side,  slightlj  tubular  on  left. 
I  examined  the  eyes  with  the  ophthalmoscope,  and. diagnosed  the  pre- 
sence of  tubercles  in  the  choroid.  November  11th. — ^The  patient  grew 
rapidly  worse  and  died  on  this  daj. 

Post  mortem  examination  by  Dr.  Kelly. 

The  brain  substance  was  apparently  normal,  but  on  the  superior 
aspect  of  the  left  hemisphere  were  seen  two  or  three  small  opacities  in 
the  pia  mater.  Both  lungs  were  filled  with  miliary  tubercle.  liver 
and  heart  healthy,  kidneys  contained  tubercles  in  their  cortical  sub- 
stance and  were  throughout  congested.  Capsule  of  spleen  had  some 
tubercular  (?)  deposits,  the  organ  itself  being  healthy.  The  mesenteric 
glands  were  somewhat  increased  in  size  and  number,  and  some  solitary 
glands  of  the  small  intestines  were  enlarged.  The  surface  of  the  peri- 
toneum was  healthy. 

Examination  of  the  eyes  during  life. 

1  found  that  the  eyes  appeared  externally  qxdte  normal.  The  sight 
was  perfect  (ISTo.  1  Jaeger).  The  field  of  vision  normal.  The  refracting 
media  perfectly  transparent.  With  the  ophthalmoscope,  it  was  found 
that  the  optic  nerve  and  retina  were  healthy,  the  retinal  veins  slightly 
dilated ;  the  outline  of  the  disc  perfect.  In  the  choroid — ^which  was 
otherwise  perfectly  normal — ^were  noticed  numerous  small,  circular,  pro- 
minent^ greyish- white  nodules,  which  were  chiefly  situated  in  the  vicinity 
of  the  optic  disc,  more  especially  in  the  region  of  the  yellow  spot. 
Towards  the  periphery  of  the  Hindus  they  were  more  sparsely  scattered. 
The  epithehum  of  the  choroid  arotrnd  the  nodules  was  only  very  slightly 
altered  in  appearance,  the  cells  being  evidently  opened  up  or  pushed 
aside  by  the  nodules,  and  there  was  no  agglomeration  of  pigment 
around  the  latter,  but  the  thinned  portion  of  the  epithelium  passed 
insensibly  over  into  the  normal  condition.  At  some  points,  a  nodule 
could  be  seen  lying  beneath  a  retinal  vessel  which  passed  distinctly 
over  it.  The  nodules  were  prominent,  but  whether  or  not  the  retinal 
vessel  was  arched  forward  by  the  tubercle  could  not  be  accurately 
determined,  as  it  was  quite  impossible  to  distinguish  with  certainty  as 
to  the  presence  of  a  parallax,  on  account  of  the  restless  movements  of 
the  patient's  eye.     The  condition  was  very  similar  in  both  eyes. 

The  diagnosis  of  tubercular  deposits  in  the  choroid  was  verified  by 
a  careM  dissection  made  by  Mr.  Bowater  Vernon,  the  curator  of  the 
Moorfields  Hospital,  an  accouni)  of  which  will  be  found  in  the  *'B.  L.  O.  H. 
Reports,"  vi,  2,  163. 

Other  interesting  facts  in  coimection  with  this  subject  are,  that 
Gohnheim  found  that  the  thyroid  gland,  which  was  supposed  to  enjoy  a 
special  immunity  from  tubercular  deposits,  was  in  most  cases  implicated. 
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He  has,  xnoreoTer,  snooeeded,  in  guinea-pigs,  in  prodacing  tubercles  in 
the  choroid  by  inooolfttion.  The  matter  was  taken  firom  a  tnbercnlons 
lymphatic  gland,  and  ihe  animal  died  five  weeks  after  the  inooolation, 
when,  besideB  those  in  the  choroid,  miliary  tubercles  were  met  with  in 
all  the  organs,  viz.,  in  the  lungs,  Uver,  kidneys,  spleen,  serous  mem* 
hranes,  etc.* 

7.— TUMOURS  OF  THE  CHOROID. 

Yfe  meet  with  two  forms  of  tumour  in  the  choroid — 1.  sarcoma; 
2.  carcinonia  or  cancer ;  the  latter  being  again  subdivided  into  medul- 
lazy  and  melanotic  carcinoma.     But  in  many  instances  the  tumour  pre- 
sents a  mixed  character,  being  partly  sarcomatous  and  partly  carcino- 
matoQB.     According  to  Yon  Graafe,t  the  great  majority  of  choroidal 
tumonrs  are  of  a  sarcomatous  nature ;  a  much  smaller  proportion  are  of  a 
mixed  character ;  and  only  in  exceptional  instances  are  they  carcino- 
matous.    These  differences  in  the  nature  of  the  tumour  are,  however, 
only  recognisable  with  the  microscope,  as  the  eye  does  not  present  any 
special  symptoms  which  would  enable  us  to  decide,  whether  or  not  a 
givffli  case  of  intra>ocular  tumour  is  of  a  sarcomatous  or  carcinomatous 
nature. 

(1.)— SARCOMA  OF  THE  CHOROID. 

The  disease  presents  itself  at  the  outset,  as  a  smaU  nodule  in  the 
posterior  or  lateral  portion  of  the  choroid,  being  developed  fiK>m  the 
pigmented  connective  tissue  of  the  latter.  During  the  earliest  stage, 
the  choroidal  epithelium  and  the  retina  may  remain  unaffected,  passing 
intact  over  the  little  nodule.  But  as  the  latter  increases  in  size,  the 
retina  generally  becomes  more  or  less  detached  by  the  efi^ion  of  a 
serous  or  htemorrhagic  reddish-brown  fluid,  which  causes  the  detached 
portion  of  the  retina  to  fluctuate  and  tremble  on  every  movement  of  the 
eye.  Subsequently,  the  retina  mostly  becomes  completely  detached  (the 
vitreous  humour  undergoing  a  corresponding  diminution  in  volimie), 
giving  rise  to  the  well-known  funnel-shaped  detachment,  the  apex  of 
which  is  situated  at  the  optic  nerve,  the  base  at  the  ora  serrata ;  the 
space  external  to  the  detached  retina  being  occupied  by  the  tumour, 
and  more  or  less  fluid.  The  lens  now  soon  becomes  cataractous,  if  this 
has  not  already  occurred,  more  especially  at  its  posterior  pole.  The 
vitreous  humour  may  lose  its  transparency  at  an  earlier  stage  of  the 
disease,  whilst  the  detachment  is  still  but  partial,  so  that  the  details  of 

•  "A.f.O./'xiv,  1,206. 

t  "A.  f.  C,"  xiv,  2,  116.  The  reader  will  find  in  this  article  a  very  interesting 
and  taloable  account  of  the  chief  differences  between  the  symptoms,  development, 
and  course  of  sarcoma  of  the  choroid  and  glioma  retine. 
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the  fandns  are  perhaps  obscured  bj  a  diffuse  hazineBS  of  the  yitreons, 
intermixed  with  more  or  less  filiform  or  membranous  opacities.     If  the 
retina   retains  its  transparency  and  lies  in  close  contact  with  the 
tnmonr,  it  may  be  possible,  in  some  cases,  to  recognise  the  latter  with 
the  ophthalmoscope,  as  it  presents  the  appearance  of  a  distinct,  smooth, 
or  slightly  nodulated  swelling,  the  colour  of  which  may  vary  from  a 
pale  brown  to  a  dark  coffee-coloured  tint,  according  to  the  amount  of 
pigment  which  it  contains.     If  the  detached  retina  should  undergo 
inflammatory  or  &tty  changes  and  become  thickened,  a  yellow  reflex 
may  take  the  place  of  the  brown  colour  of  the  tumour.     But  this  reflex 
differs  from  that  met  with  in  glioma,  by  not  being  of  so  brilliantly 
white  or  whitish-yellow  a  tint,  or  so  brightly  opalescent  (Von  Graefe).* 
As  a  rule,  the  early  stage  of  the  disease  is  accompanied  by  a  serous 
detachment  of  the  retina,  which  will  completely  hide  the  presence  of  the 
tumour ;  and  it  is  only  when  the  latter  increases  in  size  and  reaches  up 
close  to  the  detached  retina,  that  small,  dark,  knob-like  protuberances 
may  appear  beneath  the  latter,  side  by  side,  perhaps,  with  portions  of 
detached  retina,  which  show  a  distinct  tremulousness  when  the  eye  is 
moved.     I  have  already  (p.  358)  called  special  attention  to  the  fact 
that  the   degree  of   the  intra-ocular  tension  is  of  great  diagnostic 
importance  in  cases  of  detachment  of  the  retina ;  for  whilst  it  is,  as  a 
rule,  diminished  in  cases  of  simple  detachment,  it  either  remains  normal 
or  is  more  or  less  increased  when  the  latter  is  due  to  the  presence  of  an 
intra-ocular  tumour.     Indeed,  in  the  more  advanced  stages  of  sarcoma, 
the  disease  often  assumes  marked  glaucomatous  symptoms.     The  ten- 
sion of   the  eye  is    greatly  increased,   the  cornea  perhaps  steamy, 
roughened,  and  ansBsthetic,  the  anterior  chamber  very  shallow,  the  iris 
pushed   forward   and  its   tissue  atrophied,   the  pupil  dilated    (often 
irregularly),  the  lens  perhaps  opaque,  the  sight  lost.    The  patient  com- 
plains of  great  ciliary  neuralgia,  extending,  may  be,  to  the   corre- 
sponding side  of  the  head  and  face.    The  sufferings  are  especially  acute 
and  sudden  if  intra-ocular  haBmorrhage  has  occurred.     At  a  later  date 
staphylomatous  bulgings  may  appear  in  the  ciliary  region,  and  might 
be  mistaken  for  masses  of  tumour ;  their  transparency,  when  a  strong 
light  is  thrown  upon  them  will,  however,  guard  us  against  such  an  error 
(Graefe).     After  the  increased  tension  has  existed  for  some  length  of 
time,  a  severe  attack  of  acute  glaucomatous  inflammation  may  super- 
vene.    Von  Grraefe  calls  attention  to  the  fact,  that  he  has  several  times 
noticed  this  occurrence  after  atropine  had  been  applied  for  the  purpose 
of  facilitating  the  ophthalmoscoping  examination.     Now  if  we  do  not 
know  the  history  of  the  case  (the  prior  detachment  of  the  retina, 
etc.)  and  the  media  are  too  clouded  to  permit  of  an  ophthalmoscopic 
examination,  it  may  be  very  difficult  to  recognise  the  true  nature  of 

•   "  A.  f.  0.,"  xiy,  2,  109. 
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the  disease,  and  it  ¥rill  be  perhaps  considered  a  simple  case  of  glan- 
coma.  An  iridectomy  is  made,  and  the  pain  temporarily  relieyed  by  the 
diminution  of  the  tension.  But  it  soon  recurs  with  all  its  former 
violence,  the  eye  again  becomes  hard,  our  suspicions  are  aroused  as  to 
the  presence  of  an  intra-ocular  tumour,  the  eyeball  is  enucleated,  and  our 
conjectiires  are  verified.  This  fact  has  led  some  surgeons  to  the  belief 
that  melanotic  sarcoma  is  very  prone  to  become  developed  in  glauco- 
matous eyes.  But  this  does  not  appear  to  be  the  case,  the  glauoo- 
m^tons  condition  being  simply  one  phase  of  the  disease.  Such  cases  of 
supposed  glaucoma  in  which  intra-ocular  tumours  were  subsequently 
found,  have  been  observed  by  Bowman,*  Graefe,t  Hutchinson, ^ 
Dor,§  etc. 

Sometimes,  however,  the  presence  of  the  tumour  sets  up  great  irrita- 
tion, and  finally  gives  rise  to  a  plastic  form  of  irido-choroiditis,  which  leads 
to  a  more  or  less  considerable  temporary  atrophy  of  the  eyeball.     The 
shrunken  globe  becomes  the  seat  of  intense,  persistent  pain,  for  the 
relief  of  which  enucleation  is  performed,  and  then  the  tumour,  the  real 
source  of  the  mischief,  is  discovered.     It  must  be  mentioned,  however, 
that  whilst  temporary  atrophy  of  the  globe  is  not  unfrequently  observed 
in  the  course  of  glioma  retinse,  this  is  only  exceptionally  the  case  in 
sarcoma  of  the  choroid ;  as  the  choroidal  inflammation  generally  assumes 
a  secretory  or  serous-hsBmorrhagic  character,  indeed  the  glaucomatous 
condition  may  even  continue  after  the  extra-ocular  development  of  the 
disease.  The  atrophy  generally  depends  upon  sloughing  of  the  cornea  from 
paralysis  of  the  corneal  nerves,  which  is  followed  by  more  or  less  severe 
suppurative  panophthalmitis  (Yon  Qraefe).||    Attention  has  been  called 
by  Yon  Qraefef  to  several  points  which  may  enable  us  to  distinguish 
between  simple  atrophy  of  the  eyeball,  and  that  which  is  dependent 
upon  intra-ocular  sarcoma.    In  the  latter  case,  very  severe  spontaneous 
paroxysms  of  pain  occur,  whilst  the  ciliary  region  is  hardly,  if  at  all, 
sensitive  to  the  touch ;  whereas,  in  the  atrophy  ensuing  upon  irido- 
cyclitis, the  reverse  obtains,  there  being  but  little,  if  any,  spontaneous 
pain,  but  the  eye  remaining  for  a  long  time  sensitive  to  the  touch. 
Moreover,  if  a  sarcoma  is  present  in  the  atrophied  globe,  the  diminution 
in  size,  or  flattening  of  the  eyeball,  occurs  in  the  antero-posterior  axis, 
the  equatorial  region  not  contracting  to  the  same  extent.     The  depres- 
Bions  caused  by  the  four  recti  muscles  are,  therefore,  unusually  apparent 
upon  the  anterior  surface  of  the  globe.     Again,  on  account  of  the  sub- 
sequent contraction  of  the  connective  tissue  elements,  which  have  been 
formed  within  the  eye  in  the  course  of  the  panophthalmitis,  a  barrier  is, 
to  a  certain  extent,  placed  against  the  development  of  the  tumour  in 

•  "K.  L.  O.  H.  Bep.,"  iv,  81.  t  "  A.  f  0.,"  x,  1, 179. 

t  "B.  L.  O.  H.  Bep./*  v,  88.  §  "  A.  f.  0.,"  vi,  2. 
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front.  Hence,  although  the  latter  increases  in  size,  the  collapsed  eyeball 
does  not  fill  out  and  become  plumper,  but  remains  flattened,  and  a 
retro-ocular  extension  of  the  morbid  growth  occurs,  pushing  the  eyeball 
forward,  and  thus  causing  a  certain  degree  of  exophthalmos.  In  esti- 
'  mating  the  degree  of  the  latter,  we  must  not  forget  that  the  eyeball  is 
diminished  in  size,  otherwise,  we  may  easily  undervalue  the  extent  of 
the  protrusion. 

The  progress  of  sarcoma  of  the  choroid  is  generally  slow  as  long  as 
it  is  confined  by  the  firm  sclerotic  within  the  cavity  of  the  eye,  and  it 
may  remain  stationary  for  a  considerable  length  of  time ;  but  if  it  has 
once  perforated  the  coats  of  the  eyeball,  its  progress  is  very  rapid. 
Its  exposed  surface  becomes  ulcerated,  and  covered  by  a  dark  red  crust 
of  blood  and  ichorous  discharge,  upon  the  laceration  of  which  it  bleeds 
freely,  often  very  profosely.  Perforation  may  take  place  at  the  cornea 
(generally  at  or  near  the  sclero-comeal  junction),  at  the  front  part  of 
the  sclerotic,  or  at  its  posterior  portion,  close  to  the  optic  nerve.  The 
disease  may  also  extend  into  the  optic  nerve ;  small,  dark,  stringry  patches 
being  found  to  pass  backwards  from  the  lamina  cribrosa  between  the 
nerve  tubules,  and  thus  causing  an  extension  of  the  disease  into  the 
orbit,  or  towards  the  brain.  With  regard  to  the  implication  of  the  optic 
nerve.  Von  Graefe  is  of  opinion  that  the  disease  at  the  outset  extends 
from  the  lamina  cribrosa  along  the  inner  surface  of  the  nerve- 
sheath,  or  along  the  septa  of  the  perineurium.  Whereas  in  glioma,  the 
whole  thickness  of  the  nerve  is  simultaneously  affected.  Or  again 
small,  circumscribed,  black  patches  make  their  appearance  on  the  scle- 
rotic, being  apparently  independent  of  the  disease,  and  their  pre- 
sence is  generally  prognostic  of  a  rapid  extension  of  the  tumour. 
According  to  Virchow,  the  microscope,  as  a  rule,  reveals  a  progressive 
implication  of  the  sclerotic. 

The  appearance  which  the  tumour  presents  on  section,  varies  with 
the  amount  of  pigment  which  it  contains.  It  is  generally  marbled  or 
speckled,  some  portions  being  pale,  others  of  a  more  or  less  deep  brown 
tint.  These  melanotic-sarcomatous  tumours  may,  however,  be  of  a 
uniform,  black,  inky  colour.  But  according  to  Virchow*  sarcoma  of  the 
choroid  may,  in  very  exceptional  cases,  be  quite  colourless,  and  this  is 
probably  due  to  some  local  cause,  it  being  perhaps  primarily  developed 
from  the  less  pigmented  inner  portion  of  the  choroid. 

Sarcoma  is  characterised,  microscopically,  by  the  presence  of  cells 
of  varying  size  and  shape.  They  may  be  stellat'O,  spindle-shaped,  oval, 
or  round,  having,  perhaps,  well  marked  prolongations.  They  contain 
nuclei  and  nucleoli.  Sometimes  the  cells  are  of  an  extremely  large 
size  (giant  cells  of  Virchow),  and  contain  a  great  number  of  nuclei. 

•  "  Krankhafte  (JeschwiUate,"  ji,  284 ;  ride  al«o  Hulke,  "  B.  L.  O.  H.  Eep.," 
iii,  283,  and  iy,  85. 


SARCOMA  OP  THE  CHOROID*  447 

Between  the  oelk  ia  observed  a  yariable  quantity  of  scanty,  fibrillated, 
intercsftllnlar  tissue.  But  there  is  a  complete  absence  of  an  areolar 
mode  of  arrangement,  and  in  the  pure  form  of  sarcoma  the  cells  are 
not  collected  into  gronps  or  nests  within  large  meshes  of  connective 
tissue.  Where  the  latter  arrangement  prevails  in  a  portion  of  the 
tumoiir,  it  proves  that  it  is  not  a  simple  sarcoma,  but  of  a  mixed  nature, 
Tiz.,  carcinomatous  sarcoma.  The  cells  often  contain  a  considerable 
amoant  of  pigment,  and  the  disease  is  then  termed  melanotic  sarcoma. 
This  is  very  fireqnently  the  structure  of  intra-ocular  tumours. 

With  regard  to  the  prognosis  of  simple  sarcomatous  tumours,  there 
is  no  doubt  that  they  are  decidedly  malignant,  and  manifest  a  great  ten- 
dency to  metastasis.  According  to  Yirchow,  the  degree  of  malignancy 
varies  with  their  structure.  Thus  he  states*  that  those  sarcomas  which 
contain  small  ceUs  (quite  irrespective  of  the  shape  of  the  cell)  are 
£aLt  more  dangerous  than  those  in  which  the  cells  are  large.  On  account 
of  the  small  size  and  vast  quantity  of  the  cells  such  tumours  are 
generally  soft,  and  should  be  viewed  with  great  suspicion,  whereas,  the 
giant-cell  (myeloid)  sarcomas  afford  a  relatively  favourable  prognosis. 

There  can  be  no  doubt  of  the  fact,  that  the  intra-ocular  growth  is 
the  primary  affection,  and  that  the  metastatic  tumours  are  secondary. 
They  occur  chiefly  in  the  liver,  lungs,  brain,  and  kidney.  A  peculiarity 
of  the  sarcomatous  tumours,  which  distinguishes  them  from  the  carcino- 
matous, is,  that  they  show  little  or  no  tendency  to  affect  the  lymphatic 
glands,  and  hence  it  is  more  than  probable  that  the  infection  of  distant 
organs  is  caused  through  the  blood,  and  not  through  the  lymphatic 
system. 

The  causes  of  intra-ocular  sarcoma  are  yet  uncertain,  but  there  is 
no  doubt  that  it  not  unfrequently  becomes  developed  after  injuries  of 
the  eye.  It  may  also  be  formed  in  eyes  which  have  undergone  atrophy 
after  irido-choroiditis,  etc.  Here,  however,  we  must  be  upon  our  guard 
not  to  mistake  cause  and  effect.  But  if  the  eye  has  been  for  many  years 
lost  from  irido-choroiditis,  before  symptoms  of  an  intra-ocular  growth 
reveal  th^nselves,  it  may,  I  think,  be  fairly  assumed  that  the  latter  is  a 
secondary  affection.  Thus,  Mr.  Bowman  removed  an  eye  affected  with 
melanotic  sarcoma,  which  had  been  lost  from  acute  inflammation  twenty 

years  previously-t 

Sarcoma  of  the  choroid  occurs  most  frequently  after  the  age  of  30, 
being  but  very  rarely  seen  under  the  age  of  15.|  Yon  Graefe 
has  never  observed  a  single  instance  in  which  choroidal  sarcoma 
affected  both  eyes,  although  he  has  met  with  cases  in  which  the  second 
eje  became  amaurotic ;  the  ophthalmoscopic  examination  yielding  at 
first  a  perfectly  negative  result,  but  at  a  later  period,  atrophy  of  the 

•  <*  Krankhafte  Oeschwulste/'  u,  269. 
t  "  B.  L.  O.  H.  Bep.,"  iu,  279.  t  "  A.  £  O.,"  xiv,  2, 106. 
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optic  nerve  set  in.  In  two  of  these  cases,  melanotic  nodules  'were  found 
at  the  base  of  the  brain,  reacting  on  the  chiasma  and  the  optic  nerve 
of  the  other  side. 

Sarcoma  of  the  ciliary  body*  is  also  sometimes  met  with,  and  when 
it  has  acquired  some  size,  it  can  be  distinctly  observed  protmding  into 
the  anterior  chamber.  The  iris  is,  at  this  point,  pnshed  aside  from  its 
ciliary  insertion  by  a  dark  brown  tumonr,  which  more  or  less  fills  up 
the  anterior  chamber,  its  apex  perhaps  lying  in  contact  with  the  oomea ; 
the  pnpil  is  at  the  same  time  irregularly  distorted.  On  ^^Tnjwfnfng 
the  position  of  the  morbid  growth  behind  the  iris,  with  the  obHqne 
illumination,  we  may  perhaps  observe  it  encroaching  upon  the  area  of 
the  pupil  and  extending  backwards  into  the  vitreous  humonr,  the  lens 
being  generally  displaced  to  a  corresponding  degree  backwards  or 
upwards.  The  surface  presents  a  dark  brown  appearance,  being  either 
quite  smooth  or  somewhat  lobulated. 


(2.)— CARCINOMA  OP  THE  CHOROID. 

We  may  distinguish  two  forms  of  cancer  of  the  choroid,  vix.,  the 
medullary  and  the  melanotic.  I  have,  however,  already  stated  that 
we  cannot  with  any  degree  of  certainty  diagnose  the  true  nature  of 
these  tumours,  except  by  an  examination  of  their  minute  structure. 
We  may,  however,  find  some  assistance  in  framing  our  diagnosis,  by 
remembering  that  cancerous  tumours  show  a  more  rapid  progress  than 
simple  sarcoma,  leading  at  an  earlier  period  to  metastatic  affections,  and 
manifesting  a  great  tendency  to  implicate  the  lymphatic  glands. 

On  a  microscopic  examination  of  medullary  carcinoma^  we  notice 
large  areolar  spaces,  formed  by  fibriUas  of  connective  tissue ;  and  within 
these  spaces  are  contained  nests  of  variously  shaped  cancer  cells.  The 
latter  may  be  stellate,  frisiform,  ovoid,  or  round,  and  closely  resemble 
epithelial  and  ganglion-cells.  They  contain  a  lai^  nucleus,  and  within 
this  there  are  numerous  nucleoli. 

The  melanotic  carcinoma  is  only  distinguished  from  the  medullary, 
by  the  more  or  less  considerable  amount  of  pigment  contained  in  the 
cells  and  the  trabeculsd  forming  the  areolsd.  It  may  be  so  great  as  to 
give  a  dark  inky  colour  to  the  tumour.  In  the  melanotic  cancer  there 
are  also  large  areolfie  enclosing  nests  of  pigmented  cancer  cells. 

The  melanotio  cancer  is  extremely  dangerous,  and  is  very  prone  to 
recur  at  an  early  date.  Yon  Oraefe  states  that  he  does  not  remember 
any  case  in  which  the  apparent  cure  exceeded  four  years.     In  the 

•  Vide  V.  Graefe's  cases,  "  A.  f.  O.,"  xii,  2.  238. 
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majoriiy  of  cases  the  disease  recnrred  locally  or  in  oiber  organs  within 
tiiree,  six,  or  twelve  months. 

Sometimes  the  tnmour  presents  a  mixed  character,  being  in  part 
sarcomatous,  in  part  carcinomatous,  and  the  relative  predominance  of 
the  one  over  the  other  may  influence  the  rapidity  of  the  progress  and 
of  the  recorrence.  More  probably,  however,  the  sarcoma  may  have 
existed  for  some  time,  when  the  cancer  elements  become  developed  and 
greatly  hasten  the  growth.  Yirchow  does  not  believe  that  the  sar- 
comatoiis  elements  pass  over  into  those  of  cancer,  so  that  the  latter  is 
developed  from  the  sarcoma,  but  that  the  two  conditions  exist  side  by 
side,  arising  out  of  the  same  primary  structure,  and  growing  together 
like  two  branches  from  one  stem.* 

The  treatment  to  be  adopted  for  these  tumours  (both  the  sarco- 
matous and  carcinomatous)  is  the  same,  viz.,  the  extirpation  of  the  eye 
as  soon  as  the  diagnosis  can  be  established  with  anything  like  certainty. 
The  early  removal  of  the  eye  is  indicated,  not  only  because  we  may 
thus  perhaps  be  in  time  to  prevent  the  infection  of  other  organs,  but 
also  to  prevent  the  extension  of  the  disease  to  the  optic  nerve.  In 
removing  the  eyeball,  the  optic  nerve  should  be  cut  very  fiur  back,  so 
that  we  may,  if  possible,  get  beyond  the  seat  of  the  disease. 

If  on  removal  of  the  eye,  the  cut  end  of  the  optic  nerve  looks 
swollen  and  dark,  it  should  be  pulled  out  as  &r  as  possible  with  a  pair 
of  forceps,  and  divided  quite  close  to  the  orbit.  This  is  often  very 
di£&cult  if  we  endeavour  to  look  for  the  nerve,  and  hence  it  is  best, 
as  Mr.  Hutchinsonf  suggests,  to  feel  for  its  trunk  with  our  forefinger, 
and  when  it  is  thus  found  to  seize  its  extremity  with  a  pair  of  strongly 
toothed  forceps,  and  draw  it  forth  and  divide  it. 

Where  the  optic  nerve  is  found  to  be  diseased,  or  the  tumour  has 
extended  into  the  orbit,  the  chloride  of  zuic  paste  should  always  be 
employed  (vide  Tumours  of  Orbit). 


Wecker^  describes  a  unique  case  of  myoma  of  the  choroid  which 
occurred  in  his  practice.  The  patient's  left  eye  was  hard,  the  anterior 
ciliary  vessels  dilated  and  tortuous,  and  he  suffered  from  severe 
paroxysms  of  pain.  Nearly  the  whole  of  the'  internal  half  of  the  iris 
was  pressed  forward  towards  the  cornea  by  a  reddish  brown  tumour, 
which  also  occupied  the  greater  portion  of  the  pupil.  The  vitreous 
humour  was  clear,  the  optic  disc  somewhat  hypersBmic.  The  eye  was 
enucleated,  and  the  microscopic  examination  of  the  tumour  was  made 
by  Iwanoff,  who  found  that  it  was  a  myo-sarcoma,  there  being  in  it 
distinct  unstriped  muscular  fibres. 

•  "  Krankhafte  GeBchwulflte,"  ii,  182.  f  "  B- 1*.  O.  H.  Hep.,"  v,  1,  92. 

I  «  Maladies  dm  Yeux  "  (2nd  edition),  1,  545. 
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Leber*  again,  deecribes  a  veiy  intereatiiig  and  peculiar 
which  the  aarooiiia  of  the  duMroid  assanied    a  diatinctlj  ea;^ 
character. 

a— FORMATION  OF  BONE  IN  THE  CHOROID. 


A  fonnatioii  of  tme  bone  is  not  nnfreqnentl j  met  withi*  on  the 
inner  snrfiioe  of  the  choroid,  in  eyes  which  have  nndergone  alzviphj 
and  become  shronken.  These  oseeons  depomts  may  appear  in  the  finrra 
of  small  drcnmscribed  spots  or  plates,  or  they  may  be  so  extenaiTe  as 
to  form  a  complete  h<^w  cup,  reaching  from  the  ciliary  prooeopeo  to 
the  optic  nerve,  and  being  perforated  by  the  latter.  In  dose  appoaiiioB 
to  this  formatian  of  bone  may  often  be  noticed  cartilaginous  tiaane. 

The  shrnnken  eyeball  in  which  a  deposit  of  bone  has  taken  place,  is 
not  nnfreqnently  very  painfhl,  both  to  the  tonch  and  spontaiieoiisly, 
and  may  give  rise  to  sympathetic  inflammation. 

9.— COLOBOMA  OF  THE  CHOROID. 

The  ophthalmoscopic  symptoms  presented  by  this  condition  are  veiy 
striking  and  characteristic,  and  show  a  remarkable  similarity  in  all 
cases,  although,  of  course,  the  extent  of  the  coloboma  and  of  the  bulging 
backwards  of  the  sclerotic  greatly  influence  these  appearances.  Liebreich 
gives  an  admirable  illustration  of  this  condition  in  his  Atlas.  ^ 

With  the  ophthalmoscope,  there  is  observed  a  most  peculiar,  large^ 
white  figure  at  the  lower  part  of  the  fundus,  extending  perhaps  nearly 
up  to  the  disc,  or  even  embracing  this  in  its  expanse.  Anteriorly  it  may 
reach  more  or  less  closely  up  to  the  ciliary  processes,  or  even  quite  up 
to  the  corresponding  coloboma  of  the  iris.  Together  with  this  colo- 
boma of  the  choroid,  there  always  exists  a  staphylomatous  bulging 
backwards  of  the  sclerotic.  This  may  be  nearly  of  the  same  depth 
throughout,  or  suddenly  and  abruptly  increase  in  depth,  which  can  be 
distinctly  observed  with  the  ophthalmoscope,  as  it  produces  a  peculiar 
appearance  in  the  course  of  the  retinal  vessels,  which  will  be  seen 
suddenly  to  dip'  round  this  edge  and  be  slightly  interrupted  in  their 
course,  thus  giving  rise  to  a  marked  parallax.  These  appearances 
can  be  well  studied  in  liebreich's  illustration. 

On  the  white  expanse  are  noticed  the  retinal  vessels,  which  do  not, 
however,  pursue  their  regular  course,  but  undergo  peculiar  windings, 
some  twisting  and  curling  round  over  the  edge  of  the  coloboma.     The 

•  "  A.  f.  C,"  xiT,  2,  221. 

t  Tide  Wedl*t  Atlat  der  Pathologiscben  HUtologie  det  Angat. 

t  Hate  XII,  Qg.  5. 
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presence  of  the  retina,  or  at  least  of  some  attennated,  vicarions  membrane, 
is  proved  bj  the  appearance  of  the  retinal  vessels  on  the  snrface  of  the 
cx>loboina.  The  retina  may  either  lie  in  apposition  with  the  sclerotic, 
or  be  stretched  across  the  bnlge  in  the  latter,  and  in  this  case  it  is  often 
slightlj  folded,  so  that  branches  of  its  vessels  may  appear  to  spring 
directly  from  the  sclerotic,  on  account  of  their  continuity  with  the  other 
retinal  Teesels  being  hidden  by  the  folds.  Traces  of  choroidal  vessels 
may  also  be  noticed  upon  the  white  figure.  The  margin  of  the  latter  is 
very  ahaurply  defined,  of  a  dark  reddish-brown  or  coffee-coloured  tint, 
and  strong'ly  pigmented.  If  the  cleft  stops  short  of  the  disc,  it  will  be 
divided  from  the  latter  by  a  sharp  line  of  demarcation,  and  a  more  or 
less  normal  portion  of  Hindus ;  whereas  if  the  disc  is  included  in  the 
ooloboma,  its  appearance  is  remarkably  changed^  for  it  can  hardly  be 
distingniahed  from  the  rest  of  the  white  figure  except  by  a  more 
rosy-grey  tint;  its  form  being  eUiptic,  with  its  long  diameter  placed 
horiaon  tally. 

If  the  anterior  extremity  of  the  coloboma  does  not  reach  up  to  the 
cleft  in  the  iris,  there  are  noticed  small  rudimentary  ciliary  pro- 
cesses, and  it  is  divided  frbm.  the  coloboma  of  the  iris  by  a  more  or  less 
extensive  portion  of  perhaps  darkly  pigmented  fundus,  traversed  by  a 
kind  of  raph6,  or  white  stripe*  (sometimes  there  are  two  or  three). 
NVhere  the  coloboma  of  the  choroid  touches  that  of  the  iris,  the  ciliary 
processes  may  be  completely  wanting.  Samischf  narrates  a  very 
interesting  case  of  coloboma  of  the  iris  and  choroid,  in  which  the  former 
was  divided  from  the  pupil  by  a  narrow  band,  which  was  probably  a 
remnant  of  the  pupillary  membrane.  Baumler^  has  also  noticed  such 
little  bands  traversing  the  area  of  the  pupil  in  cases  of  coloboma. 

If  the  region  of  the  yellow  spot  is  not  involved,  the  sight  may  be 
tolerably  good,  but  there  is  always  an  interruption  in  the  field  of  vision 
(scotoma),  corresponding  in  size  and  situation  to  the  coloboma  of  the 
choroid. 

liebreich  has  also  observed  and  figured  (Atlas,  PI.  xii,  fig.  4)  the 
rerj  rare  and  curious  condition  of  a  coloboma  of  the  sheath  of  the 
optic  nerve. 

10.— RUPTURE  OF  THE  CHOROID. 

Severe  blows  upon,  or  contusions  of  the  eye  by  the  fist  or  some  blunt 
body,  as,  for  instance,  a  piece  of  wood,  may  produce  rupture  of  the 
choroid  by  simple  concussion  of  the  eye,  without  any  injury  or  rupture 

•  Vide  Arlt,  "  Krankheiten  des  Auges/'  ii,  128 ;  also  Sttmisoh,  '*  Kl.  Monatsbl./' 

1867,  p.  87. 
t  Ii.  c,  p.  87. 
X  "  Wunburger  Med.  Zeitschrift,"  iii,  84. 
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of  the  scleit)tic  or  retina.  The  accident  is  generally  followed  bj  exten- 
sive hasmorrhage  from  the  choroid,  and  more  or  less  severe  inflammatory 
symptoms.  The  vitreous  hnmonr  often  becomes  difinsely  clouded  and 
travei*sed  by  membranous  opacities,  which  may  be  due  to  inflammatory 
exudations  or  hssmorrhagic  effusions.  If  the  vitreous  humour  is  suffi- 
ciently clear  to  permit  of  an  examination  of  the  fundus,  we  notice  the 
presence  of  one  or  more  pale  linear  stripes  in  the  region  of  the  yellow 
spot.  This  appearance  is  produced  by  the  rupture  of  the  choroid,  which 
is  generally  somewhat  irregular  in  outline,  and  divided,  perhaps,  into 
one  or  more  offshoots.  Its  edges  are  smooth,  or  slightly  notched  and 
irregular,  and  fringed  or  studded  with  deposits  of  pigment,  or  little 
haamorrhagic  efiusions.  As  the  blood  becomes  absorbed,  the  efiusions 
may  either  entirely  disappear  or  leave  behind  small  pale  patches  in  the 
choroid,  and  the  linear  rupture  assumes  a  bright,  glistening,  tendinous 
appearance,  which  is  due  to  the  sclerotic  being  quite  exposed  on  account 
of  the  absorption  of  the  blood.  Within  the  expanse  of  the  white  figure 
a  choroidal  vessel  may,  perhaps,  be  observed.  The  fundus  around  the 
rupture  (except  perhaps  in  its  immediate  vicinity)  is  generally  quite 
normal.  The  retina  is  also  frequently  uninjured  and  free  from  any 
rupture,  for  its  vessels  either  pass  quite  unaltered  over  the  scar  in 
the  choroid,  or  present  only  a  very  faint  interruption.  Ruptures  in  the 
choroid  generally  occur  in  the  region  of  the  yellow  spot,  and  run  in  a 
vertical  direction ;  they  are  sometimes  straight,  in  other  cases  arched  or 
crescentic,  the  concavity  of  the  arch  being  turned  towards  the  disc.  In 
some  cases  there  is  only  one  rupture,  in  others  two  or  three,  of  nearly 
equal  or  varying  size,  and  the  one  end  of  the  rent  may  split  up  and  be 
divided  into  two  or  three  little  branchlets.* 

The  sight  is  at  first  often  greatly  impaired,  on  account  of  the  hsmorr- 
hagic  efosions  into  the  choroid  and  vitreous  humour,  or  the  inflamma- 
tory complications.  As  the  former  become  absorbed  and  the  vitreous 
humour  regains  its  transparency,  the  sight  may  become  greatly  improved, 
and  even  quite  restored ;  but  this  is  exceptional,  for  mostly  it  remains 
more  or  less  considerably  impaired.  The  field  of  vision  is  sometimes 
contracted  at  the  periphery,  and  there  may  also  be  interruptions 
(scotomata)  in  it,  corresponding  in  situation  to  the  rupture  in  the 
choroid. 

Although  in  favourable  cases,  the  cicatrization  of  the  rupture  in  the 
choroid  is  not  followed  by  any  subsequent  affection  of  the  retina 
or  optic  nerve,  yet  the  former  may  afterwards  become  detached.t 

*  Amongst  other  interesting  cases  of  rupture  of  the  choroid,  I  would  especially 
call  the  reader's  attention  to  the  following,  described  by  Yon  Ghuefe,  "  A.  f.  O.,"  i,  1, 
402  ;  Yon  Ammon,  ibid.,  i,  2, 124 ;  Frank,  "  B.  L.  O.  H.  Hep.,"  iii,  84 ;  S&miseh, 
"  Kl.  Monatobl.,"  1866,  111  and  1867,  82 ;  Haaae,  "  El.  Monatsbl.,"  1866,  257. 

t  "  Kl.  MonaUbL,"  1866,  p.  111. 
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Dr.  Frank*  also  narrates  a  case  in  which  rapture  of  the  choroid  was 
folloiv^ed  by  atroph  j  of  the  optic  nerve. 

The  treatment  must  principally  consist  in  hastening  the  absorption 
of  the  hsBmorrhagic  efinsions  into  the  choroid  and  yitreons  humonr, 
and  for  this  pnrpose  the  compress  bandage  and  the  repeated  applica- 
tion  of  the  artificial  leech  will  be  fonnd  most  serviceable. 

Tndged  wounde  of  the  sclerotic  and  choroid  are  not  generally  accom- 
panied by  a  protrusion  (hernia)  of  the  choroid  bnt  the  edge  of  the 
wounded  choroid  may  be  forced  out  between  the  lips  of  the  sclerotic 
incision  by  the  exuding  vitreous  humour.  In  wounds  of  the  choroid, 
there  is  often  a  considerable  effusion  of  blood  into  the  choroid  and 
iritreojia  humour. 

11.— HEMORRHAGE  FROM  THE  CHOROID. 

Extravasations  of  blood  from  the  choroid  may  be  produced  by  an 

accident,  such  as  a  blow  upon  the  eye,  or  a  wound  implicating  the 

sclerotic  and  choroid.     But  it  also  occurs  in  diseases  of  the  eye  which 

influence  the  intra-ocular  circulation — as  for  instance  glaucoma,  sdero- 

tioo-choroiditis  posterior,  etc.,  and  produce  a  congestion  of  the  cho* 

roidal  vessels,  more  especially  if  the  latter  should  be  diseased.     In 

such  cases,  any  sudden  strain,  such  as  violent  vomiting  or  retching,  or 

the  sudden  relief  of  the  intra-ocular  tension  by  paracentesis  or  iridec- 

tomy,  may  cause  a  rupture  of  some  of  the  smaller  choroidal  vessels,  and 

perhaps  considerable  hsBmorrhage.     It  may  also  occur  spontaneously, 

or  after  severe  and  protracted  exertion  of  the  eye,  as  in  engraving, 

sewing,  microscopizing,  etc. 

The  blood  may  be  effiised  between  the  choroid  and  sclerotic,  into 
the  tissue  of  the  choroid,  or  between  the  latter  and  the  retina.  If  the 
hflsmorrhage  is  but  slight,  it  will  simply  produce  small  circumscribed 
ecchymosee  in  the  choroid,  but  if  it  is  considerable  in  quantity,  it  may 
cause  detachment  of  the  retina,  or  perforate  the  latter,  and  escape  into 
the  vitreous  humour.  This,  as  has  been  already  stated  in  the  article  upon 
hiemorrhage  into  the  vitreous  humour,  p.  316,  will  chiefly  depend  upon 
the  situation  of  the  hasmorrhage,  for  if  the  latter  takes  place  near  the  ora 
gerrcUaj  it  is  more  likely  to  perforate  the  retina  (on  account  of  the  thin- 
ness of  the  latter  at  this  point),  and  to  escape  into  the  vitreous  humour. 
Whereas,  if  the  extravasation  occurs  near  the  posterior  pole  of  the  eye,  it 
is  more  apt  to  produce  detachment  of  the  retina.  Esmarchf  has  narrated 
a  very  interesting  case  of  extravasation  of  blood  ^m  the  choroid,  with 
perforation  of  the  retina  in  the  region  of  the  yellow  spot  and  escape  of 
the  blood  into  the  vitreous  humour,  where  it  gradually  underwent 
absorption,  tintil  nothing  remained  but  a  small  dark  speck  about  the 

•  «  B.  L.  O.  H.  Keporte,"  iii,  84.  t  **  A.  f.  O.,"  iv,  1,  360. 
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size  of  a  pin's  head,  the  perforation  in  the  retina  having  healed  withoat 
leaving  any  trace  behind  it.  Sometimes,  however,  the  position  of  the 
little  cicatrix  may  remain  recognisable  as  a  small  black  pigment  spot. 
Ef[Tision  of  blood  between  the  sclerotic  and  choroid  may  prodaoe 
detachment  of  the  latter. 

With  fche  ophthalmoscope,  efinsions  of  blood  into  the  choroid  may 
be  recognised  by  their  presenting  the  appearance  of  nniform,  dark, 
cherry-coloured  patches,  of  varying  sise  and  shape,  being  irregular, 
circular,  ovoid,  etc.  Their  edges  may  be  sharply  defined,  or  some- 
what indistinct  and  irregular.  The  colour  of  the  apoplexy  is  unifonnly 
red,  and  not  striated,  nor  are  its  edges  serrated  or  "  feathery,"  as  is 
the  case  when  blood  is  effused  into  the  inner  layers  of  the  retina,  and 
follows  the  course  of  the  optic  nerve  fibres.  Again,  the  retioal  vessels 
can  be  distinctly  seen  to  pass  straight  over  the  effusion,  without  being 
interrupted  or  hidden  by  it.  If  no  retinal  vessel  should  be  situated 
over,  or  in  very  close  proximity  to,  the  hsBmorrhage,  the  situation  of 
the  latter,  upon  a  plane  deeper  than  that  of  the  retina,  is  best  recog- 
nised by  the  aid  of  the  binocular  ophthalmoscope.  If  the  disease  has 
lasted  some  little  time,  some  of  the  neighbouring  extravasations  have 
probably  undergone  partial  absorption,  and  given  rise  to  peculiar 
appearances  in  the  choroid,  which  will  aid  us  in  our  diagnosis  of  the 
exact  situation  of  any  special  ecchymoses.  During  the  process  of 
absorption,  the  effusion  gradually  assumes  a  paler  and  more  yellowish 
white  tint,  and  becomes  fringed  by  a  circlet  of  pigment.  The  smaller 
ecchymoses  may  leave  no  trace  behind  them,  or  only  a  small  pigment 
spot. 

If  the  hsBmorrhage  is  but  slight,  and  is  situated  at  the  periphery 
of  the  fundus,  it  may  produce  no  impairment  of  vision,  or  only  a  small 
scotoma ;  but  it  is  very  different  when  it  is  situated  at  or  near  the 
yellow  spot,  for  then  it  may  very  greatly  affect  the  sight,  and  render 
the  patient  unable  to  read  even  large  type ;  a  more  or  less  dense  cloud 
or  spot  covering  the  letters  and  rendering  them  indistinct. 

The  treatment  must  be  the  same  as  that  which  is  adopted  for 
hypersBmia  of  the  choroid  and  retina,  and  hemorrhagic  efiusions  into 
the  latter. 

12.— DETACHMENT  OF  THE  CHOROID  PROM  THE 

SCLEROTIC. 

A  few  cases  of  this  very  rare  affection  have  been  described,  more 
especially  by  Von  Graefe  and  Liebreich,*  and  a  very  beautiful  illustra- 
tion of  this  condition  will  be  found  in  the  latter's  Atlas.f     Iwanoff!^ 

•  "  A.  f.  0.,"  iv,  2,  226 ;  Liebreich,  ibid.,  v,  2,  269. 
t  PI.  Tii,  fig.  4.  J  «  A.  f.  O.,-  xi,  1, 191. 
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has  also    ^yen  a  verj  carefnl  description  of  the  diBsection  of  an  eje 
affected  ^with  detachment  of  the  choroid. 

The  opbthalmoecopic  symptoms  of  this  disease  are  veiy  marked  and 
characteristic.      A    more    or   less  considerable,    globnlar  protmsion 
is  ohserved  in  the  yitreons  humonr.     Its  outline  is  sharply  defined, 
its  anrface  tense  and  smooth  and  devoid  of  all  wrinkles  or  foldings, 
and    upon   it,  the  retinal  vessels  can  be  distinctly   traced  as  they 
pass   over  it  fi*om  the  normal  Hindus.     But  the  most  characteristic 
symptom  of  all,  is  the  appearance  of  the  choroidal  vessels  and  intra- 
vascular spaces  lying  close  beneath  the  retina.     At  the  angle  where  the 
protrusion  springs  from  the  normal  frmdns,  the  retina  is  not  nnfre- 
qnently  somewhat  detached,  becoming  still  more  so  at  a  later  date. 
The  oolonr  of  the  protmsion  varies  from  a  pale  yellowish-grey  tint  to 
a  dxekBT  red,  according  as  the  fioid  causing  the  detachment  is  of  a  serons 
or  hasxnonhagic  nature.     Its  snr&ce  is  not  nnfreqnently  studded  with 
small  eochymoses.  On  account  of  the  protmsion  being  situated  so  far  in 
front  of  the  focal  length  of  the  eye,  it  can  be  distinctly  seen  in  the  erect 
image  at  some  distance  from  the  eye,  affording  a  faint  yellow  reflex  in 
place  of  the  bright  red  glow  of  the  normal  Amdus.     The  retinal  vessels 
can  also  be  distinctly  seen  to  traverse  its  surface.     It  may  be  especially 
distinguished  from  simple  detachment  of  the  retina,  by  the  fact  that  it 
does  not  oscillate,  tremble,  or  fall  into  small  wavy  folds  when  the  eye 
is  moved  in  different  directions,  but  retains  its  tense,  smooth,  bladder- 
like appearance. 

It  may  be  very  difficult,  or  indeed  quite  impossible,  to  determine 
whether  the  detachment  of  the  choroid  is  due  to  a  serous  or  hsemorr- 
hagic  effusion,  or  to  some  morbid  growth  pressing  it  forward.  And 
only  as  the  disease  progresses  shall  we  able  to  decide  this  question  with 
oertainty,  for  simple  detachment  of  the  choroid  by  fluid  always  ends  in 
irido-choroiditis,  and  softening  and  atrophy  of  the  eyeball.  Whereas,  in 
intra-ocnlar  tumours,  symptoms  of  increased  tension  and  glaucomatous 
inflammation  generally  supervene  as  the  disease  progresses. 


Chapter  XII. 


GLAUCOMA. 


Wr  have  now  to  torn  our  atteatioii  to  one  of  the  most  important  and 
dangeroQB  diseases  of  the  eye,  viz.,  glanooma ;  a  diaesse  irhose  timely 
treatment  hj  iridectomy  wiU  yield  the  most  &yooraUe  leaolts,  bat 
which,  if  allowed  to  ran  its  coarse  ondiecked,  except  perhaps  hj  in- 
efficient remedies,  sooner  or  hiter  dooms  the  eye  to  iiremediable  hiind- 
ness.  It  is,  theiefore,  of  the  atmoet  oonseqaenoe  that  all  soigeons 
should  be  thorooghly  oonyersant  with  the  di&rent  symptoms  which  it 
may  present  in  its  varions  forms,  so  that  they  may  be  able  at  onoe  to 
recognise  this  dangeroos  and  insidioos  affection,  and  to  combat  and 
snbdae  it  before  it  is  too  hite. 

The  term  gbtucoma  was  applied  by  Hippocrates  to  all  opacities 
sitaated  behind  the  papiL  After  a  time,  it  was  confined  to  those  idikh 
presented  a  green  appearance,  the  nature  of  which  was  not,  howerer, 
understood,  although  the  &ct  was  recognised  that  such  green  opacities 
were  not  curable  by  operation.*  By  some,  the  seat  of  the  affecdaa 
was  supposed  to  be  in  the  vitreous  humour,  by  others,  in  the  retina  and 
optic  nerve.  At  a  later  period,  it  was  thought  that  glaucoma  was  due 
to  a  peculiar  inflammation  of  the  dioroid,  which  occurred  most  fre- 
quently in  gouty  persons,  hence  it  was  termed  arthritic  ophthalmia,  a 
name  still  retained  by  some  writers.  Lawrence  considered  that  the 
symptoms  of  glaucoma  were  caused  by  an  affection  of  the  retina  and 
choroid.  Weller  gave  a  most  excellent  and  graphic  description  of  the 
symptoms  of  glaucoma,  including  in  it  many  of  the  principal  and  most 
important  points,  e.g.,  the  intermitting  course  of  the  diseaae,  the 
sluggishness  and  dilatation  of  the  pupO,  the  circumorbital  pain,  the 
rainbows  round  a  candle,  &c.  He  also  made  mention  of  the  tenseness 
of  the  eyeball,  but  Mackenzie  first  pointed  out  (in  1830)  the  importance 
of  the  latter  symptom. 

In   1851,  Helmholtz  discovered  the  ophthalmoscope,  which   has 

*  For  an  interesimg  historical  remmS  of  glaucoma,  I  would  refer  the  reader  to 
Dr.  Hoflfaiann'B  excellent  paper  on  G-lauooma,  *'  A.  f.  O./'  yiii,  2.  With  regard  to 
the  literature  of  this  subject,  I  would  direct  his  attention  especially  to  Von  Graefe'a 


the  uterature  of  this  subject,  I  would  dii 
Papers,  "  A.  f.  O.,"  iii,  2 ;  It,  2 ;  vui,  2. 
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proved  of  sach  incalculable  value  in  diseases  of  the  eye,  and  has  so 
c»>mpl6tely  revolutionized  ophthalmic  surgery.     The  first  results  of  the 
ophthalmoflcopic  examination  of  oases  of  glaucoma  were  negative ;  soon, 
bowever,  it  was  ascertained  that  there  always  existed  a  peculiar  altera- 
tion in  the  optic  disc  in  all  cases  of  well-marked  glaucoma.     In  1854, 
Eklward  Jager  gave  an  excellent  illustration  of  the  ophthalmoscopic 
appearances  of  the  optic  nerve  entrance  in  a  case  of  glaucoma,  showing 
the  peculiar  displacement  of  the  vessels  at  the  edge  of  the  disc,  the 
slight  rim  surrounding  the  latter,  &c.     It  was,  however,  reserved  for 
the  great  genius  of  von  Graefe  to  unite  these  various  and  disjointed 
links  of  the  chain  of  symptoms  presented  by  glaucoma,  and,  welding 
them  into  one  connected  whole,  not  only  to  found  the  modem  doctrine 
of  glaucoma,  but,  at  the  same  time,  to  bless  humanity  with  a  cure  for 
this  hitherto  irremediable  disease.      Soon  after  Jager's  delineation  of 
the  ophthalmoscopic  appearances  of  the  optic  disc,  von  Graefe  described 
these  peculiar  appearauces  still   more  accurately,  and  at  the  same  time 
pointed  out  a  most  important  fact,  viz.,  that  an  arterial  pulsation  exists 
in  the  optic  nerve  in  glaucoma,  being  either  spontaneous,  or  producible 
by  a  very  slight  pressure  upon  the  eyeball,  a  pressure  far  less  than  is 
necessary  for  its  production  in  the  normal  eye.      Within  a  short  time 
afterwards,  he  also  discovered  that  the  peculiar  appearance  of  the  optic 
disc,  which  had  been  supposed  by  him  and  other  observers  to  be  caused 
by  an  arching  forward  of  the  optic  nerve  entrance,  was  in  reaJiby  due  to 
its  being  excavated  or  cupped.     He  at  once  recognised  the  connection 
of  these  two  symptoms  (the  excavation  and  the  spontaneous,  or  easily 
producible  arterial  pulsation)  with  the  increased  hardness  of  the  globe, 
and  his  clinical  observations  soon  showed  him  that  all    the  other 
symptoms  were  also  closely  connected  with  this  augmented  tension. 
The  next  problem  was,  to  solve  how  this  tension  might  be  permanently 
diminished.     AU  the  usual  remedies,  such  as  mercurials,  antiphlogistics, 
diuretics,  diaphoretics,  had  proved  as  insufficient  in  his  hands,  as  in 
those  of  other  practitioners.     Mydriatics,  which  had  been  found  to 
HiTTiiTiiah  iutra-ocular  pressure,  were  next  had  recourse  to,  but  they 
also  proved  of  no  avail.     He  then  tried  tapping  the  anterior  chamber, 
but  this  was  only  followed  by  a  temporary  benefit,  which  soon  passed 
away  again.     The  disease  gradually  progressed,  nor  could  the  relapses 
be  stayed  by  a  methodical  repetition  of  the  paracentesis,  for  he  found 
that  its  therapeutical  effect  became  each  time  less,  and  finally  null,  as 
^  as  the  sight  was  concerned.     In  only  two  cases,  out  of  a  great 
number  thus  treated,  did  it  prove  of  lasting  benefit. 

Paracentesis  having  been  of  no  avail  in  permanently  reducing  the 
intra-ocular  tension,  he  next  had  recourse  to  iridectomy,  having  found 
that  it  proved  of  great  benefit  in  ulcerations  and  infiltrations  of  the 
cornea,  by  diminishing  the  tension ;  and  that  in  cases  of  partial  staphy- 
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lama  of  tiie  oothms  and  in  stephjloma  of  ilie  Bckrofeic,  the  isotradiiig 
purt  often  receded  completely  afl»r  this  open^n. 

He  fixBt  tried  iridectomy  in  gkncoma  in  1856,  and  soon  fbnnd  tiiat 
it  not  only  permanently  diminished  the  intra-ocalar  tension^  bnt  that 
it  might  indeed  he  regarded  as  a  troe  cnrative  treatment  of  the  glaocxK 
matona  prooeea,  haying,  however,  like  every  other  t^en4>entic  agent,  its 
natural  limita.  Since  that  time,  iridectomy  has  been  recognised  hy 
mot»t  of  the  eminent  oculists  in  Europe  as  the  only  cure  known,  at 
preaenty  for  glaoooma;  hut  althou^  it  has  achieved  meet  hrilfiant 
rendu  in  the  hands  of  many  of  our  most  distinguished  TgiigliRh  oph* 
thahnic  surgeons — amongst  whom  I  would  more  particolariy  instance, 
Messra.  Bowman  and  Critchett,  who  have  from  die  commenoemmt  been 
its  stanch  and  warm  supporters — there  are  yet  some  Kngiish  ocnlirte 
of  repute  who  either  condemn  the  operation  completely,  or  nphold  it  in 
so  luke-warm  a  mumer  as  in  reality  to  *'  damn  it  with  fiiint  praise." 

My  own  wide  experience  of  the  beneficial  effects  of  iridectomy  in 
glanooma  enables  me,  not  only  to  recommend  the  operation  naoet 
strongly,  but  even  to  urge  npon  the  profession  to  trust  to  no  other 
remedies,  as  they  have  all  pn)ved  insufficient,  and  as  we  should  thus 
permit  the  most  valuable  time,  when  an  iridectomy  might  stil^  save 
the  eye,  to  pass  irrevocably  away.  We  shall  see,  hereafter,  that  an 
accurate  prognons  of  the  benefits  to  be  expected  from  iridectomy  may 
be  made  in  the  majority  of  cases,  and  it  will  be  shown  why  the  opera- 
tion may  have  proved  unsuccessftil  in  the  hands  of  some  practitioners. 
But  too  fr^uently  impossibilities  were  expected  of  it ;  it  was  tried,  for 
the  first  and  only  time  perhaps,  in  chronic  cases  of  glaucoma,  whidi 
were  beyond  all  help ;  it  proved,  as  might  have  beoi  foretold,  unsnc- 
oessftd,  and  was  then  at  once  discarded  as  useless. 

The  commencement  of  the  disease,  the  development  of  the  dif- 
ferent symptoms,  and  the  course  which  glaucoma  may  run,  present 
numerous  variations,  and  for  this  reason  a  precise  classification  is 
somewhat  difficult.  But  on  closer  observation,  it  will  be  fonnd  that  the 
several  varieties  also  show  a  great  tendency  to  pass  over  into  each 
other.  The  fiunily  resemblance  of  these  different  forma  is  very  marked, 
for  they  are  distinguished  from  the  commencement  by  certain  charac- 
teristic symptoms,  and  although  they  will  vary  somewhat  in  their 
course,  they  all,  but  too  surely,  lead,  sooner  or  later,  to  that  last  hope* 
less  condition  in  which  the  eyeball  is  stony  hard,  tho  pupil  widely 
dilated  and  fixed,  the  refrtictive  media  clouded,  the  optic  disc  cnpped, 
and  the  sight  cither  entirely  or  neariy  entirely,  lost ;  that  condition,  in 
short,  to  which  our  forefathers  confined  the  term  glaucoma.  The 
modem  school  of  ophthalmology,  however,  no  longer  Hmits  the  name 
glaucoma  to  this  last  hopeless  condition,  but  embraces  in  it  all  the 
varieties  of  the  disease  frx>m  their  commencement,  whidi  lead  to  this 
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last  stage.  la  regarding  the  different  Tarieties  of  glanooma  from  a 
clinioal  point  of  view,  we  are  particolarlj  stmck  by  the  ^t,  that  one 
cdaaa  of  cases  is  distingniBhed  from  the  commencement  by  more  or  less 
marked  inflammatory  symptoms;  whilst  another  appears  to  he  free 
frrom  inflammation,  although  in  its  course  inflammatory  symptoms, 
even  of  an  aonte  kind,  often  make  their  appearance.  We  may,  there- 
fore, divide  cases  of  glanooma  into  two  principal  classes : — 

I.  Cases  attended  with  inflammatory  symptoms. 

II.  Cases  in  which  there  are  a^pparenthf  no  inflammatory  symptoms 


Glanooma  may  exist  as  a  primary  disease,  or  may  complicate  a  pre- 
viously existing  affection. 

We  find  that  the  different  varieties  of  glaucoma  show  certain 
oommon  characteristics,  and  we  may  generally  recognise  the  four  follow- 
ing stages: — 

1.  A  premonitory  stage  (glaucoma  imminens,  incipiens,  of  Von 
Graefe). 

2.  A  stage  in  which  the  glaucoma  is  frilly  developed  (glaucoma 
evcdntom,  oonfirmatum,  Yon  Qraefe). 

3.  A  stage  in  which  quantitative  perception  of  light  has  been  com- 
pletely lost  for  some  time  (glaucoma  absolutum,  consummatum,  Yon 
Graefe). 

4.  A  stage  in  which  the  eye  undergoes  glaucomatous  degeneration 
(Yon  Graefe). 

We  distinguish  two  principal  forms  of  inflammatory  glaucoma,  the 
acute  and  the  chronic. 


1.— ACUTE  INFLAMMATORY   GLAUCOMA   (SYNOM. 

ARTHRITIC  OPHTHALMIA). 

Premonitory  Stage. — ^In  the  great  majority  of  cases  (75  p.  c.) 
there  is  a  premonitory  stage,  which  is  characterised  by  the  pre- 
sence of  several  or  all  the  following  symptoms,  which  are,  however,  of 
periodic  occurrence,  there  being  in  the  interval  a  perfect  intermission. 
When  this  ceases  to  be  the  case,  when  there  are  no  longer  perfect 
intermissions,  but  only  remissions  of  the  symptoms,  we  can  no  longer 
designate  it  the  premonitory  stage,  but  must  regard  it  as  confirmed 
glaucoma. 

1.  Increased  Tension  of  the  Eyeball.* — This  is  generally  not  very 

•  The  method  of  aBceriaining  and  noting  the  degree  of  intra-ocular  tension  is 
follj  explained  in  the  Introduction,  p.  2. 
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considerable,  and  never  reaches  the  highest  degree.  In  fiunilies  in  which 
glaucoma  is  hereditary,  a  marked  increase  of  tension  is  often  met  with, 
even  in  early  life,  although  the  disease  may  not  break  out  till  a  much 
later  period,  or  even  not  at  all.  In  such  cases  there  can  be  no  objection 
to  look  upon  this  abnormal  tension  as  a  predisposing  element  of  glau- 
coma, more  particularly  if  it  be  accompanied  by  hypermetropia,  and  a 
disproportional  diminution  of  the  range  of  accommodation.  It  has 
been  supposed  by  some,  that  the  increased  degree  of  tension  always 
precedes,  for  a  longer  or  shorter  period,  the  other  symptoms  of  glau- 
coma ;  von  Graefe  has,  however,  met  with  several  marked  exceptions  to 
this  rule.  In  some  cases  in  which  he  operated  for  glaucoma  in  the  one 
eye,  the  other  was  found  to  be  of  a  perfectly  normal  tension  at  the  time 
of  operation,  but  was  soon  after  attacked  by  glaucoma,  in  one  case 
even  by  glaucoma  ftilminans.  But  an  increase  in  the  tension  of  the 
eyeball  should  always  excite  our  suspicion,  and  should  at  once  lead  us 
to  examine  as  to  the  presence  of  other  symptoms  of  glaucoma ;  if  we 
find  none,  we  should  still  watch  the  eye  with  care,  and  warn  the  patient 
carafnlly  to  observe  whether  any  other  symptoms  begin  to  show  them- 
selves, e.g.y  rainbows  round  a  candle,  rapidly  increasing  presbyopia, 
periodic  dimness  of  vision,  &c.  We  must  be  upon  our  guard  against 
the  but  too  frequent  error,  that  a  sense  of  fulness  or  tension  within  the 
eye  experienced  by  the  patient,  is  any  proof  of  the  increased  hardness 
of  the  eyeball.  For  this  feeling  of  fiilness  may  exist  without  the 
slightest  increase  of  tension.  Another  frequent  error  is,  to  suppose 
that  all  acute  inflammations  of  the  eye  are  accompanied  by  an  increase 
in  the  intra-ocular  pressure.  A  careful  examination  of  ordinary  cases 
of  acute  inflammation  of  the  conjunctiva,  cornea,  iris,  <bc.,  will  at  once 
prove  the  fallacy  of  this  opinion,  for  the  tension  will  be  found  normal. 
If  the  degree  of  tension  is  increased,  we  must  regard  it  as  a  dangerous 
complication,  which  is  to  be  carefully  watched,  lest  it  be  the  precursor 
of  other  glaucomatous  symptoms. 

2.  Rapid  Increase  of  amy  pre-existing  Presbyopia. — As  the  persons 
attacked  by  glaucoma  are  mostly  beyond  45  or  50  years  of  age,  some 
degree  of  presbyopia  is  generally  already  present,  but  it  is  found  that 
this  often  increases  in  a  very  rapid  and  marked  manner  during  the  pre- 
monitory stage  of  glaucoma ;  so  that  the  patient  may  be  obliged,  in  the 
course  of  a  few  months,  frequently  to  change  his  reading-glasses  for 
stronger  and  stronger  ones.  This  rapid  increase  in  the  presbyopia 
appears  to  be  not  so  much  due  to  a  flattening  of  the  cornea  through  an 
increase  in  the  intra-ocular  pressure,  as  to  the  action  of  this  pressure 
upon  the  nerves  supplying  the  ciliary  muscle,  thus  causing  paralysis  of 
the  latter.  Haffmann  has  called  particular  attention  to  the  fact  that 
hypermetropia  very  frequently  occurs  together  with  glaucoma.  It 
appears  probable  that  hypermetropic  eyes  are  more  prone  to  glaucoma 
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than  others  ;  bat  hjpermetropia  may  also  be  developed  in  the  course 
of  the  disease.  The  cause  of  this  is,  however,  still  qtdte  uncertain,  it 
is  probably  to  be  songht  for  in  some  changes  in  the  crystalline  lens 
(rapidly  progressive  senile  involntion),  by  which  the  refractive  power 
of  the  latter  is  considerably  diminished. 

3.  Venous  Hypercsmia, — The  congestion  of  the  ciliary  veins  is 
generally  slight  daring  the  premonitory  stage,  and  they  never  present 
that  peculiar  tortaoos,  dilated  appearance,  so  characteristic  of  chronic 
glaucoma.  Grenerally,  only  a  few  scattered,  dilated  veins  are  seen 
rannin^  over  the  sclerotic.  On  examination  with  the  ophthalmoscope, 
the  retinal  veins  are  also  foand  to  be  dilated  and  tortaoos,  there  may 
be  likewise  spontaneoas  venous  pxdsation,  or  this  may  be  prodaced  by 
slight  pressore  apon  the  eyeball. 

4.  Cloudiness  of  the  Aqueous  and  Vitreous  Humours. — The  aqaeoos 
homour  is  often  foand  slightly  bat  oniformly  hazy,  rendering  the 
stmctore  of  the  iris  somewhat  indistinct,  and  causing  a  slight  change 
in  its  colour.  The  vitreous  humour  also  becomes  a  little  clouded,  but 
uniformly  so,  for  on  ophthalmoscopic  examination,  we  do  not  find  dark 
masses  floating  about  in  the  vitreous  humour,  but  only  a  difiused 
cloudiness,  which  renders  the  details  of  the  fundus  more  or  less  indis- 
tinct. This  haziness  of  the  humours  is  very  variable  in  its  degree  and 
duration,  sometimes,  it  is  so  slight  as  to  be  hardly  perceptible,  at  others, 
it  is  so  considerable  as  to  prevent  any  ophthalmoscopic  examination. 
In  the  majority  of  cases,  however,  it  is  but  moderate  in  the  premonitory 
stage.  It  may  come  on  several  times  a  day,  lasting  but  for  a  few  minutes 
at  a  time,  or  it  may  be  less  frequent,  or  of  longer  duration. 

5.  DilatcUion  cmd  Sluggishness  of  the  Pupil, — On  comparing  the 
pupil  of  the  eye  affected  with  premonitory  symptoms  of  glaucoma,  with 
that  of  the  other  (supposing  this  to  be  healthy),  the  former  will  be 
found  somewhat  dilated  and  sluggish,  reacting  but  slightly  on  the 
stimulus  of  light.  The  dilatation  is  never  so  considerable  as  in  the 
advanced  stages  of  glaucoma,  when  we  ofben  find  the  pupil  widely 
dilated  and  quite  immovable ;  its  sluggishness  is,  however,  generally 
well  marked. 

6.  Periodic  Dimness  of  Sight, — ^The  patient  is  troubled  by  occa- 
sional intermittent  dimness  of  sight.  At  such  times,  surrounding 
objects  appear  veiled  and  indistinct,  as  if  they  were  shrouded  in  a  grey 
fog  or  smoke.  The  degree  of  dimness  varies  considerably,  as  does  also 
the  duration  of  these  attacks ;  sometimes,  they  may  last  for  several 
hours,  at  others,  only  for  a  few  minutes.  At  such  a  time,  there  may 
also  exist  a  slight  contraction  of  the  field  of  vision ;  generally,  however, 
there  is  only  indistinctness  of  eccentric  impressions  in  certain  direc* 
tions.  Although  these  obscurations  may  be  due  te  transitory  cloudi- 
ness of  the  aqueous  and  vitreous  humoors,  they  are  generally  caused 
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by  disturbances  in  the  eircnlation  of  the  eje.  The  character  of  these 
obscnmtions  may  be  imitated  by  pressure  npon  the  healthy  eye,  and 
Donders  has  fonnd  that  the  dimness  of  vision  shows  itself  as  soon  as 
retinal  arterial  pulsation  is  produced  by  this  pressure  upon  the  eyeball. 
I  have  experimented  a  good  deal  upon  this  point,  and  have  arrived  at 
the  same  results.  I  have  also  found,  by  experiments  upon  myself,  that 
by  regulating  the  amount  of  pressure,  I  have  been  able  to  produce  any 
kind  of  obscuration,  from  the  slightest,  in  which  only  the  objects  lying 
quite  at  the  periphery  of  the  field  of  vision  appeared  somewhat  clouded, 
to  that  excessive  dimness  in  which  the  light  of  a  bright  lamp  was 
rendered  quite  unapparent.  The  increased  intra-ocular  pressure,  acting 
directly  upon  the  retina,  does  not,  therefore,  appear  to  be  so  much  the 
cause  of  these  obscurations ;  but  we  must  seek  for  it  rather  in  the 
impairment  of  the  circulation,  the  stagnation  and  falness  of  the  veins, 
and  perhaps,  the  emptying  of  the  arteries.  The  increased  pressure 
produces  the  changes  in  the  circulation,  and  the  latter  cause  the 
obscurations.  The  truth  of  this  assertion  is  also  proved  by  the  hct 
that  these  attacks  of  dinmess  are  generally  brought  on  by  anything 
that  causes  congestion  of  the  blood-vessels  of  the  eye — ^for  instance,  a 
foil  meal,  great  excitement,  long-continued  stooping,  violent  exerciBe, 
etc. 

7.  The  appearance  of  a  Halo  or  Bainbow  round  a  Candle. — This  is 
also  a  very  constant  symptom  of  the  premonitory  stage.  On  looking  at 
a  candle,  the  patient  sees  a  coloured  halo,  or  rainbow,  round  the  light. 
The  outer  side  of  the  ring  is  red,  the  inner  bluish-green.  This  has 
been  supposed  by  some  to  be  a  mere  physical  phenomenon,  due  to  a 
diffiraction  (interference)  of  the  rays  of  light,  owing  to  some  change  in 
the  refractive  media,  especially  the  peripheral  portion  of  the  lens. 

It  is  seen  when  the  pupil  is  dilated,  but  disappears  when  the  patient 
is  directed  to  look  through  a  small  opening.  It  may,  howevev,  be  also 
due  to  congestion  of  the  vessels,  for  I  have  seen  it  sometimes  brought 
on  by  stooping. 

8.  CUi^iry  Neuralgia,  i.e.,  pains,  more  or  less  acute,  in  the  forehead 
and  temples  and  passing  down  the  side  of  the  nose,  occur  occasionally 
at  an  early  period,  but  sometimes  only  at  a  later  part  of  the  premonitory 
stage,  at  the  same  time  with  the  intermittent  obscurations.  In  some 
instances  they  are,  however,  quite  absent. 

9.  The  field  of  vision  is  occasionally  somewhat  contracted ;  generally, 
however,  there  is  only  some  indistinctness  of  eccentric  impressions  in 
certain  directions,  more  particularly  if  the  illumination  is  but  moderate. 

The  intensity  of  these  symptoms  varies  with  the  severity  of  the 
attack.  They  may  be  so  slight  as  to  escape  all  observation,  or  they 
may  be  very  marked  if  the  attack  is  severe,  and  then  there  are  often 
added  to  the  symptoms  above  enumerated,  diminution  in  the  size  of  the 
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anterior  chamber,  arterial  pulsation,  and  indiBtiiictness  of  ecoentrio 
viaiofn.  Tlie  latter  symptom  may  be  absent  if  the  illxunination  is  very 
brigbty  but  becomes  evident  if  it  be  moderated. 

A^t  ihe  commencement,  these    premonitory  symptoms  only  show 

themselTes  at  long  interrals,  of  perhaps  several  months,  bnt  gradnally 

they  become  more  fineqnent.      At  first,  months  may  elapse  between 

each  attack,  then  weeks,  then  days,  and  when  they  oconr  at  intervala 

of  a    few  days,  the  second  stage,  the  glancoma  evolntom,  may  be 

expected,  although  this  may  even  occnr  when  a  long  interval  exists. 

This  Btage  may  also  be  suspected  as  close  at  hand,  if  the  premonitory 

Bymptoms  do  not  disappear  after  sleep,  even  of  short  duration  (Oraefe). 

If  the  periodic  attacks  no  longer  leave  behind  them  a  normal  pupil, 

and  a  normal  acnteness  of  vision,  still  more,  if  the  optic  nerve   is 

already  cupped,  we  must  no  longer  designate  it  as  the  premonitory 

stage,  bnt  as  a  case  of  glaucoma  evolutum,  with  periodic  increase  of 

the  symptoms. 

The  premonitory  stage  may  last  for  an  indefinite  period ;  years  may 
evem  elapse  before  it  leads  to  confirmed  glaucoma ;  but  in  the  majority 
of  cases  it  does  not  extend  beyond  a  few  months,  or  it  may  pass  over 
into  glancoma  even  after  the  second  or  third  attack,  there  being  only 
remissions,   and  not  clear  and  weU   defined  intervals   between   the 
attacks.     Sometimes,  as  has  been  mentioned  above,  the  premonitory 
symptoms  are  so  slight  as  quite  to  escape  the  notice  of  the  patient,  par- 
tieolarly  if  the  other  eye  is  still  perfectly  healthy.     It  is  different, 
however,  where  one  eye  has  already  been  lost  by  glaucoma,  for  then  the 
patient's  attention  and  anxiety  are  at  once  aroused  by  any  of  the  pre- 
monitory symptoms,  and  he  early  consuHs  his  medical  attendant,  fearful 
lest  he  should  also  lose  the  sight  of  the  second  eye. 


In  the  great  majority  (about  75  per  cent.)  of  cases,  acute  infiam- 
matory  glaucoma  is  preceded  by  a  more  or  less  marked  premonitory 
stage  of  varying  duration.  The  intervals  between  the  premonitory 
attacks  become  less  and  less  frequent,  until  the  latter  recur  perhaps 
every  two  or  three  days,  or  even  every  day.  The  patient  is  then 
suddenly  seised,  frequently  at  night  time  and  after  having  passed  per* 
haps  several  sleepless  nights,  by  a  severe,  often  excruciating  pain  in  and 
around  the  eye,  which  extends  to  the  forehead,  temple,  and  down  the 
corresponding  side  of  the  nose,  as  far  as  the  extremity  of  the  bone. 
Sometimes  this  pain  extenc|^  also  to  the  ccurresponding  half  of  the  head, 
and  even  to  the  occiput,  which  causes  it  often  to  be  mistaken  for  an 
attack  of  rheumatism.  At  the  same  time  there  may  be  considerable 
coBstitnticHial  disturbance,  febrile  excitement,  and  severe  nausea  and 
vomiting,  and  these  symptoms  noay  be  of  such  pronunence  that  the 
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patient  is  suppoBed  to  be  suffering  from  a  severe  bilious  attack,  and  the 
affection  of  the  eye  is  either  overlooked,  or  is  thought  to  be  dependent 
upon  this.  But  the  eye  shows  marked  symptoms  of  acute  internal 
inflammation.  The  eyelids  may  be  much  swollen,  red  and  puffy.  The 
conjunciival  and  sub-oonjunctival  vessels  are  injected,  the  veins  in  par- 
ticular being  dilated  and  gorged.  There  may  also  be  veiy  considerable 
serous  chemosis,  which  completely  hides  the  deeper  sub-conjunctival 
vascularity  and  the  rosy  zone  round  the  cornea.  There  is  also  much 
photophobia  and  lachrymation,  but  they  are  accompanied  by  very  little 
mucous  discharge,  and  this  chiefly  of  a  thin,  frothy  character.  The  cornea 
is  clouded  on  its  posterior  surface,  being  perhaps  studded  with  minute 
opacities,  deposited  from  the  aqueous  humour.  The  sensibility  of  the 
cornea  may  be  also  somewhat  diminished,  but  this  anaasthesia  never 
attains  the  same  d^ree  as  in  chronic  glaucoma,  where  it  is  often  so 
great,  that  the  cornea  may  be  touched  or  even  rubbed  with  a  roll  of 
paper  or  the  brush  of  a  quill  pen,  without  its  being  felt.  Occasionally, 
the  ansBSthesia  is  only  partial,  being  confined  to  a  certain  portion  of  the 
cornea.  This  loss,  or  diminution,  in  the  sensibility  is  due  to  the  com- 
pression of  the  nerves  supplying  the  cornea  by  the  increased  intra-ocular 
pressure,  as  is  proved  in  cases  of  acute  glaucoma,  where  the  sensibility 
at  once  returns  after  diminution  of  the  tension  by  iridectomy  or  para- 
centesis. The  sensibility  of  the  cornea  is  best  tested  by  touching  it 
delicately  with  a  finely-rolled  spill  of  silk  paper,  care  being  taken  to 
keep  the  eyelids  well  apart,  so  that  the  conjunctiva  is  not  touched.  In 
healthy  eyes,  the  cornea  is  so  exquisitely  sensitive  that  the  slightest 
touch  of  a  foreign  body  will  be  felt  and  resented. 

The  anterior  chamber  is  found  to  be  somewhat  more  shallow,  the 
iris  being  pressed  forward  and  even  perhaps  in  contact  with  the  cornea, 
the  aqueous  humour  is  clouded,  the  iris  somewhat  discoloured  and  of  a 
dirty  hue, — ^in  some  cases  there  may  even  be  acute  iritis,  with  deposits 
of  lymph  at  the  edge  of  the  pupil, — the  pupil  is  dilated  and  sluggish, 
and  in  elderly  people  a  peculiar  green  reflex  is  often  seen,  coming  appa- 
rently from  the  back  of  the  eye. 

It  has  already  been  stated  that  this  green  reflex  was  formerly  con- 
sidered as  the  principal  and  pathognomonic  symptom  of  glaucoma.  It 
is  due  to  the  following  cause : — The  lens  undergoes  certain  physio- 
logical changes  after  the  age  of  forty,  amongst  others  assuming  a 
yellowish  tint.  Now  if  the  eye  of  an  elderly  person  (and  they  are  the 
most  prone  to  the  disease)  is  attacked  by  glaucoma,  the  aqueous  humour 
becomes  turbid  and  of  a  dirty,  bluish-grey  colour,  and  this  bluish-grey 
tint,  mixing  with  the  yellow  of  the  lens,  gives  rise  to  this  peculiar  green 
reflex.  The  latter  is  the  more  marked  on  account  of  the  dilatation  of 
the  pupil  which  exists  in  glaucoma,  as  more  light  is  thus  reflected 
from  the  lens,  more  particularly  its  periphery,  than  when  the  pupil  ia 
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of  the  normal  size.  The  greyish  haziness  of  the  vitreous  humour, 
moreover,  also  tends  to  increase  the  intensity  of  the  reflected  light. 
Two  &cts  prove  that  this  is  the  true  explanation  of  this  green  reflex. 
1st.  If  the  anterior  chamber  is  tapped,  and  the  aqueous  humour  flows 
ofi^  the  green  reflex  at  once  disappears.  2nd.  If  a  youthfiil  eye  is 
attacked  by  glaucoma,  this  reflex  is  not  visible,  for  at  this  period  of 
life  the  lens  has  not  yet  acquired  a  yellow  tint,  and  in  such  a  case 
the  pnpil  looks,  therefore,  only  of  a  dirty,  bluish-grey  colour. 

The  eyeball  will  be  found  abnormally  hard.     The  refractive  media 
are  generally  so  clouded  as  to  render  an  ophthalmoscopic  examination 
impossible.     K  they  are,  however,  sufficiently  clear  to  permit  of  the 
det^iilB  of  the  fundus  being  seen,  we  find  the  retinal  veins  dilated, 
tortnons,  and  perhaps  pulsating ;  the  optic  disc  may  be  slightly  red- 
dened or  of  a  dirty-yellow  appearance,  and  there  is  either  spontaneous 
arterial  pulsation,  or  this  may  be  readily  produced  by  slight  pressure 
on  the  eyebaU.     In  the  first  attack  of  acute  glatiboma,  no  cupping  of 
the  optic  nerve  is   found,  for  this  only  occurs  when  the  increased 
tension  has  lasted  for  some  time.     We  also  occasionaUy  find  choroidal 
ecchymoses,  which  are  mostly  situated  at  the  equator  of  the  eye,  and 
generally  likewise  patches  of  retinal  ecchymoses,  chiefly  at  the  point 
of  division  of  the  retinal  veins.    These  are  particularly  seen  after  iridec- 
tomy, where  the  sudden  relief  of  tension  causes  a  rush  of  blood  through 
the  vessels  and  a  rupture  of  the  finer  capillaries. 

Vision  may  be  either  greatly  impaired,  so  that  the  patient  is  only 
able  to  distinguish  letters  of  the  largest  type  or  to  count  fingers,  or  it 
may  be  lost  completely  and  suddenly,  as  at  one  stroke,  being  diminished 
to  a  mere  quantitative  perception  of  Ught,  i.e.,  to  a  mere  distinction 
between  light  and  dark,  not  an  appreciation  of  colours  and  objects.  In 
some  very  severe  cases  even  this  is  lost.  The  field  of  vision  is  gene- 
rally somewhat  contracted,  often  concentrically.  The  patient  is  in  the 
most  cases  also  troubled  with  subjective  appearances  of  Hght,  balls  of 
fire,  showers  of  bright  stars,  etc. 

The  inflammatory  symptoms  may  gradually  subside,  but  the  blind- 
ness continue ;  this  is,  however,  very  exceptional.  In  most  cases,  the 
inflammatoiy  attack  passes  ofl*  after  a  few  days  or  weeks,  having,  perhaps, 
undergone  during  this  time  several  remissions,  and  vision  may  be 
entirely  restored.  Such  a  temporary  recovery  may  occur  spontaneously, 
or  after  treatment  by  antiphlogistics,  mercury,  opium,  leeches,  etc. 
But  the  eye  does  not  return  to  its  normal  condition;  the  anterior 
chamber  mostly  remains  somewhat  shallow,  the  iris  discoloured,  the 
pupil  dilated  and  sluggish,  the  field  of  vision  somewhat  contracted,  and 
the  tension  of  the  eyeball  more  or  less  augmented.  But  the  disease  is 
not  arrested.  The  acute  inflammatory  attacks  may  recur  again  and 
again,  leaving  the  sight  each  time  in  a  worse  condition,  and  the  visual 
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field  more  contracted,  until  the  sight  is  finally  completely  destroyed. 
In  other  cases,  no  fiorther  acute  inflammatory  attacks  occur,  but  chronic 
inflammatory  exacerbations  take  place.  Or  the  disease  may  progress 
insidiously,  without  any  apparent  recnrrence  of  the  inflammatory 
symptoms.  The  eyeball  becomes  more  and  more  tense,  the  field  of  vision 
more  contracted,  often  to  a  sHt  shape,  the  sight  gradually  lost,  the 
fixation  perhaps  eccentric,*  the  cornea  roughened  and  anaBsthetic, 
the  anterior  chamber  very  small,  the  pupil  greatly  dilated  and  fixed, 
the  iris  discoloured,  atrophied,  and  shrivelled  up  to  a  narrow  rim, 
the  subconjunctival  veins  turgid  and  tortuous,  forming  loops  round  the 
cornea.  If  the  refractive  media  are  sufficiently  clear  to  permit  of  an 
ophihahnosoopic  examination,  we  then  find  that  there  is  a  progressive 
excavation  of  the  optic  nerve,  that  the  retinal  veins  are  dilated  and 
tortuous,  and  that  there  is  either  a  spontaneous  or  easily  producible 
aiierial  pulsation.  We  not  unfirequently  find,  even  after  the  disease 
has  thus  insidiously  run  its  course  without  any  inflammatory  exacer- 
bation since  the  first  acute  attack,  that  at  a  later  stage  these  inflamma- 
tory attacks,  even  of  a  very  acute  kind,  may  again  recur.  When 
the  disease  has  run  its  course,  and  all,  even  quantitative  percep- 
tion of  light  is  lost.  Yon  Oraefe  calls  it  glaucoma  consummatnm, 
or  absolutum. 

Sometimes  we  meet  with  a  mb-aotUe  form  of  glaucoma,  in  which 
all  the  inflammatory  symptoms  are  much  diminished  in  intensity ;  the 
pain  is  also  less,  nor  is  the  sight  so  much  impaired  as  in  the  acute 
cases. 

There  is  likewise  a  haemorrhagic  form,  which  is  peculiarly  dangerous, 
as  it  is  far  loss  fiivourably  influenced  by  iridectomy.  The  glauco- 
matous inflammation  sometimes  supervenes  upon  certain  hemorrhagic 
affections  of  the  retina,  particularly  those  met  with  in  kidney  disease. 
In  these  cases  there  is  very  considerable  congestion  and  stagnation  of 
the  intra-ocular  circulation.  Now,  although  iridectomy  may  yield  some 
temporary  benefit,  yet  relapses  but  too  fi:«quently  occur,  and  the  opera- 
tion is  occasionally  followed  in  this  form  by  great  intra-ocular  hsomorr- 
hage,  which  often  destroys  the  eye.  The  power  of  absorption  is  also 
very  much  impaired  in  these  cases,  for  we  find,  for  instance,  that 
hemorrhage  into  the  anterior  chamber  which  is  frequently  produced 
by  a  very  slight  cause,  such  as  a  fit  of  coughing,  ete.,  is  very  slowly 
and  imperfectly  absorbed. 

Yon  Graefet  has  called  attention  to  a  class  of  cases  in  which  the 

*  By  the  term  central  fixation  is  meant,  that  a  Une  drawn  from  the  object 
through  the  centre  of  the  cornea  of  the  obserrer  would  strike  his  yellow  spot ;  his 
optic  axis  being  in  fact  fixed  upon  the  object.  Eccentric  fixation,  therefore,  means 
that  some  other  portion  than  the  yellow  spot  is  directed  to  the  object,  having  retained 
more  senatbilitj  than  the  maoala  lutea.  f  "  A.  f.  O./'  yiii,  2. 
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oonrse  of  acate  glaacoma  is  most  rapid,  so  thai  the  sight,  even  all 
qnasitttatiTe  perception  of  light,  of  a  pTevionsly  perfectly  healthy  eye,  may 
be  entirely  lost  within  a  few  hours,  or  even  within  half  an  honr,  of  the 
outbreak  of  the  disease.  He  has  termed  this  glaucoma  fuhnmans. 
It  is,  however,  a  very  rare  form  indeed,  in  comparison  with  the  common 
acnte  glancoma. 

He  has  fonnd  that  cases  of  glancoma  fnlminans  are  also  occasionally 

distinguished  by  a  very  rapid  development  of  the  other  symptoms  of 

mCTe«edintnMKjn]ar  preaenre,  yi*..  intenae  ciliary  neiiralgia,  rapid  dila- 

tation  of  the  pnpO,  soon  reaching  its  maximum  extent,  rapid  diminution 

in.  the  size  of  the  anterior  chamber,  anessthesia  of  the  cornea,  and  stony 

hardness  of  the  eyebalL     Sometimes,  however,  these  symptoms  are  not 

more  pronounced  than  in  the  common  form  of  acute  glaucoma,  and  yet 

the  sight  may  be  completely  destroyed  within  an  hour  or  two.     The 

phenomena  of  vascular  excitement  may  appear  simultaneously  with  the 

loss  of  sight,  but  they  occasionally  lag  behind  in  a  peculiar  manner. 

On  ophthalmoscopic  examination,  the  aqueous  and  vitreous  will  be 

lunnd  to  be  difiusely  clouded,  but  if  they  are  sufficiently  clear  to  permit 

the  details  of  the  ^uidus  to  be  seen,  a  considerable  overfhlness  of  the 

retinal  veins  will  be  observed.     Decrease  of  the  arteries  and  excavation 

of  the  optic  nerve  appear,  comparatively,  very  rapidly.     Yon  Gbuefe 

has  in  one  case  noticed  the  latter  in  a  very  deep  form,  even  within 

a  few  weeks  after  the  outbreak  of  the  disease.     He  thinks  we  must 

assume  that,  in  this  form,  the  increase  in  the  tension  is  either  more 

considerable  or  more  sudden  than  in  the  ordinary  cases.     On  account 

of  the  great  stagnation  in  the  venous  circulation  of  the  eye  in  these 

cases,  iridectomy  is  often  followed  by  extensive  heemorrhage  into  the 

retina  and  choroid. 


2.— CHRONIC  INFLAMMATORY  GLAUCOMA. 

This  disease  may  be  insidiously  developed  from  the  premonitory 
stage.  The  premonitory  symptoms  become  more  frequent,  and  con- 
tinue for  a  longer  period ;  the  intermissions  are  of  less  duration,  until 
there  are  no  longer  any  distinct  intermissions,  but  only  remissions,  and 
the  disease  gradually  and  almost  imperceptibly  passes  over  into  chronic 
glaucoma ;  the  eye  assuming  the  same  condition  as  it  did  in  the  acute 
form,  after  the  conclusion  of  the  inflammatory  process.  It  becomes 
more  and  more  tense,  until  it  may  at  last  assume  a  stony  hardness 
(T.  3),  so  that  it  cannot  be  dimpled  by  even  a  firm  pressure  of  our  finger. 
The  subconjunctival  veins  become  dilated  and  tortuous,  the  sderotic 
assuming  in  the  late  stages  of  the  disease  a  peculiar  waxy  hue,  which 
is  due  to  atrophy  of  the  subconjunctival  tissue,  and  to  a  diminution  in 

2  H  2 
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the  calibre  of  the  sabconjnnctival  arteries.  The  cornea  gradually  loses 
its  sensibility  more  and  more,  frequently,  however,  only  in  certain 
portions.  It  also  becomes  flatter.  The  anterior  chamber  becomes 
shallow,  the  aqneons  hnmonr  clouded,  and  this  turbidity  may  change 
with  great  rapidity,  occurring,  perhaps,  several  times  a  day.  It  may 
be  produced  by  any  excitement  or  fatigue,  often  coming  on  after  a 
full  meal,  excessive  exercise,  etc.  The  iris  is  pushed  forward,  so  as  to 
be  perhaps  almost  in  contact  with  the  cornea.  It  is  dull  and  dis- 
coloured, its  fibrillffi  being  more  or  less  obliterated,  and  not  showing  a 
clear  and  distinct  outline.  The  pupil  is  widely  dilated,  and  cither 
immoveable  or  extremely  sluggish  on  the  stimulus  of  light.  The  field 
of  vision  becomes  greatly  contracted,  assuming,  perhaps,  a  slit  shape. 
As  has  been  before  pointed  out,  the  contraction  of  the  field  in  glaucoma 
begins,  as  a  rule,  at  the  inner  side,  extending  from  thence  upwards  and 
downwards,  so  that  the  outer  portion  is  the  last  to  become  affected. 
Vision  progressively  deteriorates,  the  fixation  often  becomes  eccentric, 
and  finally  the  sight  may  be  completely  destroyed,  so  that  not  even  a 
remnant  of  quantitative  perception  of  light  is  left,  even  although  the 
light  be  intensified  by  means  of  a  power^l  biconvex  lens.  On  ophthal- 
moscopic examination,  we  find  that  the  Hindus  always  appears  more  or 
less  clouded,  often  to  such  an  extent  as  to  prevent  our  distinguishing 
the  details  of  the  background  of  the  eye.  This  haziness  is  due  to  opacity 
of  the  aqueous  and  vitreous  humours,  and  in  some  cases  also  of  the 
cornea  and  lens.  But  if  the  media  remain  sufficiently  clear  to  permit  of 
an  examination,  we  find  the  retinal  veins  widely  dilated  and  tortuous, 
the  arteries  diminished  in  calibre,  and  presenting  either  a  spontaneous 
or  easily  producible  pulsation;  the  optic  nerve  more  or  less  deeply 
cupped,  and  the  vessels  displaced  at  its  periphery.  The  chief  and 
cliaracteristic  difference  between  the  acute  and  the  chronic  inflammatory 
glaucoma  is,  that  the  latter  may  lead  to  even  complete  destruction  of 
sight,  without  any  symptoms  of  severe  inflammation  or  great  pain. 
There  may  only  be  insidious  attacks  of  chronic,  frequently  recurring 
inflammation,  leading  gradually  to  loss  of  sight.  At  first  these  inflam- 
matory attacks  may  be  intermittent,  occurring  at  considerable  intervals, 
whereas,  later  they  may  only  show  remissions.  In  other  cases  again,  after 
the  eye  has  been  suffering  for  some  time  from  these  insidious  chronic 
inflammations,  it  may  be  suddenly  attacked  by  a  severe  acute  exacer- 
bation, causing  very  great  pain  and  suffering.  These  acute  exacer- 
bations may  recur  again  and  again,  and  the  pain  may  be  so  severe  that 
recourse  must  be  had  to  an  iridectomy  for  its  relief,  even  although  there 
is  no  chance  of  restoring  any  sight.  In  such  instances,  the  patient 
and  his  friends  must  be  warned  beforehand  that  the  operation  is  not 
performed  for  the  sake  of  giving  any  sight,  but  only  in  order,  if  possible, 
to  relieve  the  pain.     In  many  cases,  particularly  if  the  iridectomy  be 
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made  sufficiently  large,  the  relief  may  be  permanent ;  in  others,  it  is 

only  temporary.     When  speaking  of  acnte  glancoma,  it  was  mentioned 

that  after  the  first  acnte  attack,  the  disease  might  gradually  pass  oyer 

into  chronic  inflammatory  glancoma,  no  fresh  acnte  attack  occurring, 

but  only  clironic,  latent,  inflammatory  exacerbations.     Sometimes  the 

course  of  chronic  glaucoma  is  so  insidious  that  the  sight  of  the  eye 

may  be  completely  lost  without  the  patient  being  aware  that  anything 

was  the  matter  with  his  eye,  the  other  being  well.     Perchance  he  closes 

the  good  eye,  ajid  then  discovers  the  blindness  of  the  other,  and  thus 

often  supposes   the  vision  to  have  been   suddenly  lost.     On   being 

questioned,  he  may  remember  that  he  occasionally  experienced  slight 

pain  in  and  around  the  eye,  which  he  supposed  to  be  rheumatic  ;  that  it 

occasionally  became  somewhat  reddened,  and  watered  a  Httle,  which 

was  attributed  to  a  cold ;  but  otherwise  he  noticed  nothing  peculiar. 

This  may  not   only  occur  amongst  the  humbler  classes,   following 

pursuits  which  require  but  little  employment  of  sight  in  reading,  etc., 

as  amongst  labourers ;  but  it  may  even  happen  amongst  men  of  literary 

habits  and  avocations,  employed  for  many  hours  daily  in  reading  and 

writing. 

When  the  disease  has  run  its  course,  and  all  sight  is  lost.  Yon 
Oraefe  terms  it  glaucoma  absolutum.     Then  any  chance  of  benefiting 
the  sight  by  an  operation  is  past.    The  lens  frequently  becomes  opaque, 
aBsuming  the  peculiar  greenish  hue  so  characteristic  of  glaucomatous 
cataract.     The  glaucoma  absolutum  may  exist  for  a  length   of  time 
without  the  eye  undergoing  any  changes,  except  that  atrophy  of  the 
ins,  choroid,  and  optic  nerve  become  more  and  more  apparent.     In  other 
cases,  frequent — oft;en  very  acute  and  violent — ^inflammatory  symptoms 
show  themselves,  accompanied  by  intense  ciliary  neuralgia  and  head- 
ache.   In  the  last  stages  of  the  disease  other  changes  occur ;  the  iris 
becomes  reduced  to  a  narrow  streak,  the  cornea  opaque  and  soft^ened, 
more  partictilarly  in  ite  central  portion,  and  h»mon-hagio  effusions 
take  place  into  the  anterior  chamber,  the  vitreous  humour,  and  the  inner 
tiasues  of  the  eyeball.     Sclerotic  staphylomata  are  formed,  and  suppu- 
rative inflammation  may  even  occur,  leading  to  atrophy  of  the  globe, 
^on  Qraefe  calls  this  the  stage  of  glaucomatous  degeneration.     In  it, 
iridectomy  no  longer  proves  a  sure  remedy  for  the  inflammatoiy  com- 
plication.    Generally  the  sight  is  completely  lost.     Sometimes  the  one 
eje  may  be  lost  from  chronic  inflammatory  glaucoma,  or  from  the  appar 
^^tly  non-inflammatory  form  (glaucoma  simplex),  and  the  other  be 
attacked  by  acute  glaucoma. 
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a-^LAUCOMA  SIMPLEX  (BONDERS) .• 

Thia  diaease  was  for  a  long  time  considered  as  distinctive  from 
glaucoma,  with  which  it  was  supposed  to  have  nothing  in  oommon  but 
the  excavation  of  the  optic  nerve.  Von  Graefe  described  it  first  under 
the  title  of  '*  Amaurosis  with  excavation  of  the  optic  nerve."  But  he 
has  now  also  admitted  it  into  the  glaucomatous  group  of  diseases. 

The  course  of  the  disease  is  often  exceedingly  insidious,  so  that  it 
may  be  considerably  advanced  before  the  patients  pay  any  particular 
attention  to  it,  supposing,  but  too  frequently,  that  the  increasing  weak- 
ness of  sight  is  simply  owing  to  old  age.  Though  this  impairment  of 
vision  may  be  noticed  also  for  distance,  it  makes  itself  particularly  felt 
in  reading,  writing,  sewing,  etc.,  and  convex  glasses  are  found  but  of 
slight  assistance.  There  is  generally  no  premonitory  stage,  for  the 
intermittent  obscurations,  rainbows  round  a  candle,  etc.,  are  mostly 
due  to  some  slight  inJBammatory  attadc,  accompanied  by  cloudiness  of 
the  refractive  media. 

The  external  appearance  of  the  eye  may  be  perfectly  healthy.  "Hie 
refractive  media  may  be  quite  dear,  the  cornea  sensitive,  the  anterior 
chamber  of  the  normal  sise,  the  iris  healthy  and  not  discoloured,  or  but 
very  slightly  so,  this  being  only  apparent  on  comparison  with  the  iris 
of  the  other  healthy  eye ;  the  pupil  perhaps  slightly  dilated  and  a  littie 
sluggish.  But  the  eyeball  is  generally  found  to  be  abnormally  tense, 
and  with  the  ophthalmoscope,  we  observe  that  the  optic  nerve  shows  a 
glaucomatous  excavation.  Sometimes  this  increase  in  tension  varies 
greatly,  being  very  marked  at  one  time,  and  hardly,  if  at  ail,  apparent 
at  another ;  it  is  of  great  consequence,  therefore,  to  examine  such  eyes 
frequently,  and  at  different  periods  of  the  day.  There  is  still  a  good 
deal  of  discrepancy  of  opinion  as  to  the  invariable  presence  of  increased 
tension  of  the  eyeball  in  this  form  of  glaucoma.  Some  assert  that 
tension  is  always  increased  in  all  cases  of  glaucoma  simplex ;  odiers, 
again,  think  that  although  this  undoubtedly  does  occur  in  the  majority 
of  cases,  yet  that  in  others  it  is  absent.  Yon  Graefe,  in  particular, 
maintains  that  the  intra-ocular  tension  is  not  in  all  cases  increased  in  a 
marked  manner.  He  thinks  that  the  occurrence  of  glaucomatous 
excavation  of  the  optic  nerve,  without  any  marked  increase  in  the 
tension  of  the  eyeball,  may  be  explained  thus: — ^That  perhaps  the 
resisting  power  of  the  optic  papilla  varies  in  different  individuals,  per- 
haps also  at  different  ages.  Just  as  iritis  and  iridocyclitis  serosa  may 
occasionally  be  observed,  particularly  in  young  individuals,  to  exist  for 
some  length  of  time  with  an  unmistakeable  increase  of  tension,  without 

•  Haffinsmi,  "  Archiv."  riii,  2. 
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taxj  excaTation,  maj  not,  on  the  other  hand,  the  power  of  resistaiice 
of  the  optic  papilla  be  absolatdy  (?)  or  relatiyelj  bo  diminisbed,  that  an 
exoeedingiy  alight  increase  of  tension,  not  exceeding  the  normal  range 
of  vanatkni  of  tension,  may  ahreadj  canse  an  excavation  ?     Bnt  every, 
even  the  most  considerable  increase  of  tension,  requires  to  act  some 
time  before  it  leads  to  cupping.     The  truth  of  this  is  shown  in  cases  of 
acnte  glaucoma,  where  there  is  no  cup  directly  after  the  first  acute 
attack,  idthough  this  may  have  lasted  for  some  weeks,  during  which 
the  intra-ocular  pressure  was  greatly  increased.     In  glaucoma  fulminans 
it  is  somewhat  different,  for  there  it  appears  to  supervene  early.     But  a 
long-continued,  though  slight,  increase  of  tension  will  lead  gradually 
to  an  excavation  of  the  optic  nerve,  which  increases  more  and  more  in 
depth ;    tlie  vessels  then  become  interrupted  at  its  edge,  and  there  is 
spontaneous  or  easily  producible  arterial  pulsation.     The  veins  appear 
dilated,  and  perhaps  somewhat  tortuous.     If  the  tension  continues,  the 
optic   nerve  gradually  atrophies,  the  arteries  become  diminished  in 
calibre,  and  complete  blindness  may  supervene.     It  is  found  that  if  the 
increase  in  tension  is  very  slow  and  gradual,  the  excavation  of  the  optic 
nerve  may  become  very  considerable  in  depth,  without  the  sight  or  field 
of  vision  being  markedly  unpaired.     Increased  intra-ocular  tension  is, 
th^efore,  generally  the  first  symptom  of  glaucoma  simplex,  being  accom- 
panied perhaps  by  a  relatively  rapid  increase  of  presbyopia,  and  some 
hypennetropia ;    gradually,  however,  the  optic  nerve  becomes  cupped, 
and  Uiese  symptoms  may  last  for  a  considerable  time  without  others 
supervening.    In  some  cases,  however,  the  augmented  tension  may  exist 
for  a  long  period  without  the  presence  of  other  glaucomatous  symptoms. 
Occasionally,  glaucoma  simplex  may  run  its  course,  even  to  complete 
blindness,  without  the  apx)earance    of  any  infiammaix)ry  symptoms. 
The  disease  slowly,  but  surely,  progresses,  the  eyeball  becomes  more  and 
more  hard,  the  cornea  anaesthetic,  the  anterior  chamber  narrower,  the 
vessels  more  turgid  and  congested,  the  pupil  dilated  and  sluggish,  the 
retinal  veins  gorged,  the  arteries  diminished  in  calibre,  and  perhaps 
pulsating,  the  optic  nerve  deeply  cupped  and  whitish  in  colour,  the 
visual  field  more  and  more  contracted,  and  the*  sight  finally  destroyed. 
But  in  tlie  majority  of  cases,  inflammatory  symptoms  show  themselves 
during  the  progress  of  the  disease,  and  these  may  assume  an  acute,  a 
chronic,  or  an  intermittent  type.     They  present  the  same  character 
as  in   acute  or  chronic  inflammatory  glaucoma;    rapid  diminution 
of  vision,  obscurations,  rainbows  round   a  candle,  augmentation  of 
tension,  dullness  of  the  aqueous  and  vitreous  humours,  etc.     Some- 
times, however,  these  inflammatory  symptoms  may  not  appear  until  the 
disease  has  long  run  its  course,  and  the  sight  has  been  completely  lost. 
In  other  cases,  they  may  be  so  transitory  as  to  escape  our  observation, 
and  their  previous  existence  may  not  be  ascertained,  except  by  a  very 
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close  examiiiation  into  tbe  hiBioiy  of  the  case.  Where  manifest  symp 
toms  of  inflammation  are  apparently  wanting  in  a  case  of  glanooma 
simplex,  the  condition  of  the  other  eye,  if  healthy,  should  be  ascertained ; 
and  then,  on  a  comparison  of  the  two,  we  may  often  detect  slight 
changes  in  the  colour  and  stmctnre  of  the  iris,  and  slight  haziness  of 
the  aqneoils  homonr  of  the  affected  eye,  which,  but  for  this  comparison, 
would  have  escaped  our  attention.  Von  Graefe  also  points  out  the 
necessity  of  examining  such  patients  at  a  period  of  the  day  most  favour- 
able for  the  observance  of  any  inflammatory  symptoms,  and  calls 
attention  to  the  important  fact,  that  whilst  the  inflammatory  symptoms, 
particularly  the  deeper  injection,  become  commonly  more  apparent 
soon  after  sleep,  the  reverse  obtains  in  glaucoma,  for  here  they  become 
the  more  prominent  the  longer  the  patient  keeps  awake,  more  particu- 
larly if  he  remains  up  beyond  his  customary  time  for  retiring  to  bed. 
He  mentions  an  interesting  case,  illustrative  of  the  peculiar  transitory 
character  which  the  inflammatory  symptoms  may  occasionally  assume. 
The  right  eye  of  the  patient  in  question  ordinarily  presented  a  perfectly 
healthy  appearance,  but  for  several  years  past,  it  assumes  a  well-marked 
glaucomatous  condition  when  he  has  been  playing  cards  for  some  length 
of  time,  and  only  then.  On  such  occasions,  the  anterior  chamber  be- 
comes shallower,  the  aqueous  humour  diflusely  clouded,  the  pupil  some- 
what dilated  and  sluggish,  the  retinal  veins  dilated,  particularly  towards 
the  edge  of  the  optic  disc,  and  arterial  pulsation  may  be  produced  by 
the  faintest  pressure  upon  the  eyeball ;  together  with  these  symptoms, 
there  is  indistinctness  of  vision,  surrounding  objects  appearing  to  be 
covered  by  a  veil  or  cloud.  Not  till  the  following  morning  have  all 
these  symptoms  disappeared,  then  the  sight  is  again  normal  (No.  1  of 
Jager's  types  at  12  inches),  and  the  increase  in  the  tension  of  the 
eyeball,  which  was  very  manifest  during  the  attack,  is  no  longer 
appreciable.  We  often  find  in  glaucoma  simplex,  that  the  second  eye 
becomes  affected  soon  aft;er  the  disease  has  manifested  itself  in  the 
other;  it,  moreover,  oft^en  attacks  myopic  eyes.  In  both  of  these 
points  it  differs  materially  from  the  majority  of  cases  of  inflammatory 
glaucoma. 

Haffinann  considers  that  glaucoma  simplex  is  identical  with  the 
premonitory  stage  of  glaucoma  of  Yon  Graefe,  and  maintains  that  all 
the  symptoms  enumerated  as  existing  in  the  premonitory  stage,  are 
present  in  glaucoma  simplex ;  but  I  think  it  of  the  greatest  practical 
importance  to  maintain  the  existence  of  a  premonitory  stage,  for  we 
find,  aft;er  all,  that  its  course  is  generally  very  different  fi*om  that  of 
glaucoma  simplex.  The  premonitory  stage  may  exist  even  for  many 
years  without  producing  any  glaucomatous  changes  in  the  eye,  the 
symptoms  may  only  show  themselves  at  long  intervals,  and  in  their 
intermissions  the  eye  may  be  perfectly  healthy ;  or  they  may  recur  at 
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more  frequent  intervals,  and  pass  oTer  into  acate  or  chronic  glaucoma. 
In  oiher  cases,  they  may  pass  over  into  developed  glaucoma  after  only 
a  few  premonitory  attacks.  Besides  this,  we  find  that  the  most 
brilliant  results  of  iridectomy  are  to  be  expected  in  the  premonitory 
stage ;  but  this  is  by  no  means  the  case  in  glaucoma  simplex. 

4.— SECONDABY  OR  CONSECUTIVE  GLAUCOMA. 

We  find  that  certain  diseases  of  the  eye  may  in  their  progress 
become  complicated  with  glaucoma,  the  eye  then  presenting  glauco- 
matous symptoms  superadded  to  those  of  the  original  disease.  This 
complication  may  especially  occur  in  the  following  diseases,  viz.,  1, 
iritis;  2,  sclerotico-choroiditis  posterior;  3,  traumatic  cataract;  4, 
prominent  cicatrix  of  the  cornea  (anterior  staphyloma)  ;  5,  dislocation 
of  the  lens.  A  fuller  account  of  this  subject  wiU  be  found  in  the 
different  articles  upon  these  diseases.* 

But  glaucoma  may  also  complicate  diseases  which  stand  in  no 
causal  relation  to  it.  Thus  it  may  supervene  upon  common  senile 
cataract,  or  upon  cerebral  amaurosis.  In  the  former  case,  the  cataract 
should  never  be  removed  at  the  same  time  that  the  iridectomy  is  made 
for  the  glaucoma,  for  this  will  greatly  increase  the  danger  of  intra- 
ocular haemorrhage,  on  account  of  the  sudden  diminution  of  the  tension. 
Some  months  should  elapse  between  the  two  operations,  in  order  that 
the  improvement  in  the  circulation,  tension,  and  nutrition  of  the  eye 
may  have  become  thoroughly  established. 

5.— OPHTHALMOSCOPIC  SYMPTOMS  OP  GLAUCOMA. 


The  characteristic  ophthalmoscopic  symptoms  of  glaucoma 
pulsation  of  the  central  vessels  of  the  retina,  and  excavation  of  the 
optic  nerve  (vide  p.  390). 

The  stasis  in  the  venous  circulation  of  the  retina  is  often  very 
considerable,  the  veins  are  dilated  and  tortuous,  the  smaller  veinlets 
assuming  a  corkscrew  appearance;  if  the  stasis  be  very  great,  the 

*  It  is  an  interesting  fact  that  glaucoma  may  also,  in  rare  instances,  become 
dereloped  in  an  eje  in  which  the  lens  is  absent,  and  this,  as  has  been  pointed  out  by 
Rjdel  ("  Bericht  iiber  die  Wiener  Augenklinik,"  p.  155),  is  an  important  point  with 
regard  to  the  theoiy  that  the  beneficial  effect  of  the  iridectomy  in  glaucoma  is  due 
to  its  relief  of  the  irritation  and  teasing  of  the  iris,  which  occur  when  the  latter, 
together  with  the  lens,  is  pressed  forwards  owing  to  the  increased  intra-ooular  ten- 
sion. Now,  in  two  cases  of  glaucoma  in  ejes  without  a  lens,  the  anterior  chamber 
was  deep  and  the  iris  lying  in  its  normal  plane,  so  that  there  could  be  no  question 
of  its  being  teazed  or  irritated  by  pressure.  Heymann  also  reports  some  cases  of 
glaucoma  becoming  developed  in  eyes  in  which  the  lens  was  absent  ("  El.  Honats.," 
1867). 
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larger  venous  bmncheB  may  evea  show  peculiar  bead-like  swdliiiga. 
This  is,  however,  very  rare.  I  have  seen  one  case  in  which  there  was 
a  distinct  tendency  to  these  sweUings,  bat  liebreich  figures  a  case^  in 
his  '*  Atlas  d'Ophthalinosoopie"  in  which  it  existed  in  the  most  marioed 
manner.  After  diminution  of  the  pathological  increase  in  the  intra- 
ocular pressure,  the  stagnation  in  the  venous  circulation  ceajses,  the 
calibre  of  the  veins  diminishes  in  size,  and  they  lose  their  tortuosity. 
For  instance,  after  the  performance  of  iridectomy,  and  the  consequent 
diminution  in  the  tension  of  the  eyeball,  we  firequently  have  an  oppor- 
tunity of  observing  the  change  in  the  ven^ps  circulation.  Thus,  extensive 
retinfd  eoohymoses  are  perhaps  met  wiUi,  and  the  veins,  which,  before 
the  operation,  were  veiy  dilated  and  swollen,  are  now  much  diminished 
in  sise  and  paler.  The  retinal  arteries  in  glaucoma  f4>pear  very  thin 
and  small,  and  much  paler  than  in  the  normal  eye. 

Whilst  spontaneous  venous  pulsation  (vide  p.  308)  may  occur  in 
normal  eyes,  spontaneous  arterial  pulsation  is  only  observed  if  the 
intra-ocular  tension  is  markedly  increased.  The  arterial  pulsation  is 
synchronous  with  the  radial  pulse,  but  slightly  later  than  the  carotid 
pulsation.  It  is  confined  to  the  disc,  and  presents  a  rapid  to-and-fix> 
movement,  and  a  rhythmical  filling  and  emptying  of  the  artenea. 
The  arterial  diastole  takes  less  time  than  the  systole,  and  is  charao- 
terised  by  a  rapid,  jerky  entrance  of  a  column  of  blood  into  a  pre- 
viously empty  vesseL 


t5.— ON  THE  NATURE  AND  CAUSES  OF  THE  GLAUCO- 

MATOUS  PROCESS. 

The  true  nature  and  cause  of  the  glaucomatous  process  are  still 
involved  in  some  obscurity  and  doubt.  In  the  great  majority  of  cases 
of  glaucoma  there  are  marked  inflammatory  symptoms,  but  it  must  be 
freely  admitted  that  we  do  sometimes,  although  &r  more  rarely,  meet 
with  cases  of  glaucoma  simplex,  in  which  no  inflammatory  symptoms 
can  be  detected.  Indeed  it  is  the  latter  fact  which  causes  all  the  diffi- 
culty, for  we  can  easily  explain  the  increased  tension,  and  all  the 
symptoms  which  follow  in  its  train,  as  due  to  an  inflammatory  origin ; 
but  we  cannot  as  satisfactorily  explain  what  constitutes  the  primazy 
cause  of  the  increased  tension  in  glaucoma  simplex,  which  leads  to  the 
gradual  loss  of  sight  from  excavation  and  degeneration  of  the  optic 
nerve  without  any  appearance  of  inflammation.  In  the  inflammatoiy 
forms  of  glaucoma,  the  seat  of  the  inflammation  is  chiefly  in  the  uveal 
tract,  the  choroid,  ciliary  body,  and  the  iris.  But  other  structures, 
such  as  the  cornea,  sclerotic,  and  retina  may  subsequently  became 
involved.     This  irido-choroiditis  causes  an  increase  of  serosity,  more 
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especially  in  the  vitreons  homoor,  and  an  angmentation  of  the  intra- 
ocular tension ;  the  latter  giving  rise  to  all  the  glaucomatous  symp- 
toms desorihed  above.     Together  with  this  increase  in  the  volume  of 
the  vitreous  humour,  there  exists  in  glaucoma  a  diminution  in  the  power 
of  absorption,  and  this  may  explain  why  these  serous  effusions  are 
not  removed,  as  in  other  forms  of  choroiditis,  by  an  increased  activity 
of  the  absorbents.     Attention  has  been  called  by  some  writers  to  the 
&ct,  that  the  sclerotic  appears  peculiarly  rigid  and  unyielding  in  glau- 
coma, and  it  has  been  supposed  that  this  is  not  unfrequently  congenital 
or  hereditary,  and  may  form  a  predisposing  element  to  glaucoma. 
Now,  if  such  an  abnormal  rigidity  of  the  sclerotic  exists,  we  can  easily 
understand  how  any  rapid,  though  slight,  augmentation  in  volume  of 
the  contents  of  the  eyeball,  must  not  only  give  rise  to  a  dispropor- 
tionate increase  in  the  intra-ocular  pressure,  but  must  also  augment 
the  tendency  to  stagnation  in  the  blood-vessels.     Coccius  has  found  in 
a  case  of  glaucoma  that  the  sclerotic  had  undergone  &tty  metamor- 
phosis, and  he  thinks  that  the  affection  of  the  sclerotic  may  perhaps 
have  been  the  cause  of  the  increased  intra-t>cular  tension.     There  can 
be  no  doubt  that  the  rigidity  of  the  sclerotic  plays  a  very  important 
part  in  glaucoma.     For  we  fuid  that  in  youthful  individuals,  in  whom 
the  sclerotic  is  more  elastic  and  yielding,  an  increase  of  the  intra-ocular 
tension  dependent  upon  some  inflammation  of  the  uveal  tract  may 
exist  for  some  time  without  exerting  any  deleterious  effect  upon  the 
optic  nerve  or  retina.     The  sclerotic,  perhaps,  yields  a  little  as  a  whole 
before  this  increased  tension  and  adapts  itself  to  it,  or  it  may  become 
sHghtly  bulged  at  a  certain  point ;  whereas,  in  older  persons,  in  whom 
the  sclerotic  is  more  firm,  rigid,  and  unyielding,  the  existence  of  an 
increase  in  the  intra-ocular  tension  is  much  more  dangerous,  for  it 
soon  causes  the  least  resistant  tissue  (in  this  case  the  optic  nerve)  to 
yield  before  it,  and  become  excavated. 

When  considering  the  different  forms  of  glaucoma,  we  had  firequent 
occasion  to  point  out  the  g^at  variations  in  the  intensity  of  the  inflam- 
matory symptoms.  We  saw  that  in  acute  glaucoma,  the  inflammation 
might  be  very  severe  during  the  first  attack,  but  that  after  its  sub- 
Mdence,  the  inflammatoiy  exacerbations  might  aBsume  an  insidioua 
chronic  character,  and  the  disease  gradually  pass  over  into  glaucoma 
abeolutnm,  without  the  recurrence  of  any  acute  attack.  Again,  that  in 
the  chronic  form  the  inflammatory  symptoms  might,  at  the  outset,  be 
but  little  marked,  but  that  in  the  course  of  the  disease  acute  exacer- 
bations, even  of  a  very  severe  character,  might  show  themselves.  In 
the  third  form  (glaucoma  simplex),  it  was  stated  that  the  disease  might 
occasionally  run  its  course  without  the  apparent  occurrence  of  any 
inflammatory  symptoms — ^the  eyeball  becoming  stony  hard,  the  optic 
nerve  deeply  excavated,  the  sight  destroyed — ^but  the  refractive  media 
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remaining  perfectly  clear.  Bat  in  the  vast  majority  of  cases  of  glaucoma 
simplex,  inflammatory  symptoms,  of  varying  severity,  do  show  them- 
selves daring  the  progress  of  the  disease.  Now,  on  acoonnt  of  the 
fact  that  glaacoma  simplex  may  occasionally  ran  its  coarse  without  the 
apparent  presence  of  any  inflammatory  symptoms,  and  on  account  of 
the  increased  tension  being  sometimes  the  first  manifest  symptom  of 
the  disease,  it  has  been  supposed  by  Bonders  that  the  inflammation  is 
not  the  integral  part  of  the  glaucomatous  process,  but  only  a  compli- 
cation, which,  though  occurring  in  the  majority  of  cases,  need  not 
necessarily  be  always  present.  He  considers  the  increase  in  the  intra- 
ocular tension  as  the  essence  of  the  disease,  and,  therefore,  the  glau- 
coma simplex,  which  runs  its  course  without  any  inflammatory  symptoms, 
as  the  primordial  type  of  the  disease ;  and  he  thinks  that  the  acute  or 
chronic  inflammation  which  shows  itself  in  the  majority  of  cases  of 
glaucoma  is  but  a  complication,  which  is  of  secondary  importance,  and 
not  necessary  to  the  glaucomatous  process.  He,  therefore,  speaks  of 
glaucoma  simplex,  and  glaucoma  cum  ophthalmid..  The  anomaly  in 
the  secretion  of  the  fluids  of  the  eye  he  thinks  due  to  an  abnormal 
irritation  of  the  nerves  regulating  the  intra-ocular  secretion.  Now 
from  some  very  interesting  and  ingenious  experiments  made  by 
Dr.  Wegner  (A.  f.  O.,  xii,  2,  1),  it  appears  certain  that  the  vaso- 
motor nerves  of  the  iris,  and  in  all  probability  those  of  the  choroid 
also,  are  furnished  by  the  sympathetic.  He  found  in  experiments  upon 
rabbits  that  a  division  of  the  sympathetic  in  the  neck  leads  to  a  dila- 
tation of  the  vessels  of  the  iris  and  choroid,  and  a  diminution  of  the 
intra-ocular  pressure.  It  may  consequently  be  assumed  that  irritation 
of  the  vaso-motor  nerves  would  produce  an  increase  in  the  intra-ocular 
pressure.  But,  as  Wegner  states,  the  latter  experiment  is  extremely 
difficult  and  uncertain,  on  account  of  the  impossibility  of  regulating 
the  degree  of  irritation  with  sufficient  delicacy.  The  intimate  relation 
between  the  branches  of  the  fiflh  supplying  the  eyeball  and  the  sympa- 
thetic, easUy  explains  how  an  irritation  of  the  former  may  be  reflected 
to  the  sympathetic,  and  thus  cause  an  hypersecretion  of  fluid  within  the 
eye,  and  an  increase  in  the  intra-ocular  pressure.  In  this  way  the  cases 
of  glaucoma  simplex  are  readily  explained.  Such  cases  have  been 
observed  by  Hutchinson*  and  Homer.t  In  one  case  of  Homer's,  the 
attacks  of  neuralgia  were  simultaneously  accompanied  by  glaucomatous 
symptoms.  From  these  facts  we  might  certainly  venture  upon  the 
hypothesis,  that  in  glaucoma  simplex  some  extra-ocular  irritation  of  the 
sympathetic  gives  rise  to  the  hypersecretion  of  fluid  and  increase  of 
tension  within  the  eye.  At  present,  however,  it  must  be  admitted  that 
these  questions  demand  still  further  investigation  for  their  satisfactory 
solution. 

•  "  B.  L.  O.  H.  Kep.,"  iy  and  y.  f  "  A.  f.  O.,"  xii,  2.  | 
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It  has  also  been  urged  that  inflammatory  glaucoma  (glaucomatous 
ophiJialmia)  cannot  occur  primarily  in  a  hitherto  healthy  eye,  that  an 
increafie  in  the  tension  of  the  eyeball  pre-existed ;  that,  in  fact,  glau- 
coma simplex  had  existed,  perhaps  quite  unknown  to  the  patient,  and 
that  the  inflammation  supervened  upon  this.  But  we  sometimes  meet 
with  cases  of  acute  glaucoma  in  which  there  was  no  trace  of  increased 
tension,  or  any  other  glaucomatous  symptom,  prior  to  the  outbreak  of 
the  disease.  Thus  Yon  Graefe  mentions  cases  in  which  he  has  ope- 
rated for  glaucoma  upon  the  one  eye,  the  other  being  at  the  time  of 
operation  of  quite  a  normal  degree  of  tension ;  and  yet  the  latter  was 
soon  after  attacked  by  glaucoma,  in  one  case  even  by  glaucoma  fulminans. 
He  thinks,  moreover,  that  the  mere  increase  of  tension  should  not  be 
allowed  to  constitute  a  premonitory  stage,  for  even  a  considerable 
increase  of  tension  may  exist  for  an  indefinite  period  without  the 
appearance  of  other  glaucomatous  symptoms.  In  families  in  which 
glaucoma  is  hereditary,  an  increased  resistance,  often  of  a  marked 
degree,  exists  even  in  infancy,  and  the  disease  may  not  show  itself  till 
middle  age,  or  even  not  at  aU. 

The  question  whether  the  inflammation  be  but  of  secondary  import- 
ance or  not,  is  one  of  much  consequence.  The  great  difficulty  lies  in 
those  cases  (although  they  are  but  rare)  in  which  we  find  the  glaucoma- 
tous disease  running  its  course  without  any,  even  the  slightest  symptom 
of  inflammation ;  for  if  this  be  possible,  then,  indeed,  we  cannot  look 
upon  the  inflammatory  symptoms  as  the  sine  qua  non  of  the  disease.  In 
such  cases  we  might,  perhaps,  venture  upon  the  hypothesis  that  an 
extra-ocular  irritation  of  the  sympathetic  was  the  cause  of  the  glaucoma. 
But  at  present  we  have  no  certain  proofs  to  rely  upon.  Von  Gh*aefe 
maintiains  the  inflammatory  nature  of  glaucoma,  accompanied  by  an 
increased  secretion  of  the  fluids  of  the  eye,  and  by  augmented  tension. 
He  thinks  that  in  the  cases  of  glaucoma  simplex  a  lengthened  obser- 
vation win  generally  show  us  that  transitory  inflammatory  exacerbations 
(perhaps  of  a  very  ephemeral  nature)  do  mostly  occur.  Such  exacer- 
bations maybe  but  very  slightly  marked,  and  easily  escape  the  attention 
of  the  patient  or  his  medical  attendant ;  or  they  may  only  occur  at 
certain  periods,  or  be  produced  only  by  certain  causes,  as,  for  example, 
in  the  case  mentioned  above,  in  which  they  only  came  on  whenever  the 
patient  played  at  cards.  The  absence  of  any  externally  visible  symp- 
toms of  vascularity  is  no  proof  of  the  non-existence  of  internal  inflam- 
mation, for  the  ophthalmoscope  constantly  reveals  to  us  the  presence 
of  even  considerable  inflammation  of  the  choroid  and  retina,  "without 
the  existence  of  any  increased  vascularity  of  the  external  tunics  of  the 
eyeball.  The  haziness  of  the  aqueous  and  vitreous  humours,  which 
may  arise  during  such  an  ephemeral  exacerbation,  may  likewise  be  so 
slight  and  delicate  as  to  escape  detection  with  the  ophthalmoscope,  for 
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we  know  that  fine  diffoBe  opacities  of  the  aqueous  humour  are  often 
quite  invisible  by  transmitted  light.* 

Glaucoma  is  a  disease  of  old  age.  It  is  most  frequently  met  with  be- 
tween the  ages  of  50  and  60,  but  may  occur  even  at  a  much  later  period. 
It  is  seldom  observed  in  early  life,  or  before  the  age  of  80.  Females 
appear  to  be  much  more  subject  to  it  than  males,  and  it  is  most  apt  to 
occur  soon  after  the  cessation  of  menstruation.  We  find  that  the  males 
who  are  attacked  by  glaucoma  frequently  suffer  from  gout  and  disorders 
of  the  digestive  org^ans,  and  are  often  subject  to  haamorrhoids.  There 
is  no  doubt  that  glaucoma  may  be  hereditary,  and,  as  has  been  already 
mentioned,  the  eyes  of  the  individual  members  of  families  in  which 
this  disease  is  hereditary  often  show,  even  in  early  life,  a  peculiar 
increase  in  the  resistance  of  the  eyeball,  and  a  rigidity  and  unyielding- 
ness of  the  sclerotic ;  and  these  symptoms  may  exist  for  many  years 
without  any  glaucomatous  outbreak.  In  &ct,  the  latter  does  not 
generally  occur  until  middle  age. 

We  have  stated  that  glaucoma  may  appear  as  a  primary  or  a 
secondary  disease.  In  the  former  case,  it  may  occur  after  severe 
external  injuries,  or  without  any  apparent  external  or  internal  cause. 
It  always  attacks  one  eye  first,  and  may  remain  confijaed  to  this; 
but  when  once  the  one  eye  has  become  affected  by  glaucoma,  there  is  a 
great  tendency  in  the  disease  to  invade  the  other  also.  We  must, 
therefore,  always  prepare  such  a  patient  for  the  eventuality — ^the  great 
likelihood  even — of  the  other  eye  becoming  also  affected.  By  careftd 
and  judicious  treatment,  and  by  abstinence  from  excessive  fatigue  and 
exertion  of  the  eye,  much  may  be  done  to  retard  the  attack,  and  to 
break  its  force.  The  nature  of  the  glaucomatous  process  in  the  first 
eye  is  no  criterion  as  to  the  form  which  may  occur  in  the  other.  We 
find,  for  instance,  that  the  first  eye  may  be  suffering  from  glaucoma 
simplex,  or  chronic  inflammatory  glaucoma,  and  the  other  be  attacked 
by  the  acute  form,  or  even  by  glaucoma  ftdminans.  The  time  which 
may  intervene  before  the  second  eye  becomes  affected  varies  greatly ; 
sometimes  a  few  days  only  elapse,  in  other  cases  many  months,  or  even 
years.  In  the  secondary  glaucoma,  which  may  supervene  upon  another 
affection  (traumatic  cataract,  irido-choroiditis,  etc.),  this  disposition 
to  extension  of  the  disease  to  the  other  eye  is  far  less  than  in  primary 
glaucoma ;  but  still  such  a  tendency  does  exist,  and  may  be  called  into 
activity  by  any  injury  to,  or  operation  upon,  the  sound  eye. 

*  For  furUier  information  upon  this  interesting  and  important  sulgeoi,  I  must 
refer  the  reader  to  Yon  Graefe's  and  Dr.  Haffinann's  papers  on  G-laucoma,"  A.  f.  O.," 

TIU,  Z. 
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?.— PROGNOSIS  OP  GLAUCOMA,  ETC. 

If  the  disease  be  left  to  itself,  or  be  treated  hy  inefficient  remedies, 
the  pn^nosis  is  most  an&vonrable,  as  it  leads  sooner  or  later  to 
destruction  of  sight.  The  old  treatment,  which  consisted  in  leeching, 
cupping,  mercnrj,  opinm,  etc.,  fails,  and  is  snre  to  fail,  in  staying  the 
progress  of  the  disease.  The  acnte  inflammatory  attack  may  snbside 
under  their  use,  or  even  without  any  treatment  whatever ;  the  inflam- 
matory symptoms  may  diminish,  the  re&active  media  again  become 
transparent,  the  sight  restored,  and  the  patient  and  his  medical 
attendant  may  deceive  themselves  with  the  fond  hope  that  the  dan- 
gerous disease  has  passed  away  and  is  cured.  But  this  is  not  so. 
Sooner  or  later  the  eye  again  becomes  attacked,  perhaps  by  acute 
exacerbations,  perhaps  by  insidious  chronic  inflammations,  which 
graduaUy  lead  to  total  and  irremediable  blindness. 

The  chief  and  most  important  indication  in  the  treatment  is  the 
diminution  of  the  abnormally  increased  intra-ocular  tension,  for  as 
long  as  this  exists  we  cannot  hope  to  arrest  the  progress  of  the  disease. 
Paracentesis  of  the  cornea  has  long  ago  been  tried  in  the  treatment  of 
glaucoma,  and  has  lately  been  again  strongly  recommended  as  a  cure 
for  this  disease ;  but  we  know  that  its  eflect  is  but  transient,  that  it 
relieves  the  intra-ocular  pressure  for  a  short  time,  but  that  this  relief 
is  not  permanent,  for  increased  intra-ocular  tension  and  other  glauco- 
matous symptoms  soon  manifest  themselves  again.  Division  of  the 
ciliary  muscle  (as  it  has  been  termed)  has  also  been  much  vaunted  as  a 
cure  for  glaucoma.  That  it  may  temporarily  relieve  tension  by  causing 
the  escape  of  the  aqueous,  and  perhaps  of  some  of  the  vitreous  humour, 
cannot  be  denied ;  but  tapping  the  anterior  chamber  will  do  the  same 
thing.  If  a  considerable  amount  of  vitreous  humour  flows  ofl*,  the 
tension  may  even  be  permanently  diminished.  But  the  escape  of 
vitreous  in  glaucoma  is  a  thing  to  be  avoided  if  possible,  and  not 
to  be  desired  or  courted ;  for  we  find  that  the  loss  of  vitreous  (for 
instance,  in  the  ox)eration  of  extraction  of  cataract)  generally  renders 
the  eye  more  prone  to  chronic  inflammatory  afiections  of  the  choroid, 
accompanied  by  opacities  of  the  vitreous  humour,  etc.  At  present  no 
evidence  has  been  brought  forward  by  the  supporters  of  this  operation 
that  would  permit  of  our  placing  it  side  by  side  with  iridectomy  in  the 
treatment  of  glaucoma. 

Iridectomy,  on  the  other  hand,  has  been  proved  to  diminish  (and  in 
the  vast  majority  of  cases  permanently),  the  abnormally  increased 
intra-ocular  tension.  The  admirable  results  of  this  operation  in  the 
treatment  of  glaucoma  have  long  admitted  of  no  doubt,  tested  and 
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endorsed  as  they  have  been  by  most  of  the  distingnished  ocnlists  of 
Europe. 

Some  opposers  of  the  operation  have,  apparently,  thought,  that  its 
supporters  claimed  for  it  the  power  of  restoring  sight  in  all  cases  of 
glaucoma,  whatever  their  stage  or  nature  might  be.  But  none  of  its 
advocates  have  ever  done  this;  they  have  only  upheld  its  curative 
powers  in  those  cases  in  which  irreparable  changes  in  the  structures  of 
the  eye  had  not  yet  taken  place.  The  extent  of  the  benefit  which  may 
be  expected  from  iridectomy  wiU,  therefore,  depend  upon  the  stage  and 
form  of  the  disease,  in  which  it  is  had  recourse  to.  It  may  be  laid 
down  as  an  axiom,  that  the  sooner  the  operation  is  performed  when 
the  premonitory  symptoms  have  become  marked  and  frequent,  or  after 
the  outbreak  of  the  disease,  the  better ;  so  that  the  affection  has  not 
yet  had  time  to  produce  material  changes  in  the  structures  of  the 
organ.  Let  us  now  shortly  consider  what  prognosis  may  generally  be 
given  of  the  beneficial  effects  of  iridectomy  in  the  various  stages,  and 
forms  of  glaucoma. 

The  Premonitory  Stage. — Ab  long  as  the  premonitory  symptoms  only 
occur  at  distant  intervals  and  the  intermissions  are  complete,  the  eye 
returning  to  its  normal  condition  during  the  intervals,  we  may  postpone 
the  operation  with  safety.  We  should,  however,  warn  the  patient 
against  any  excessive  fatigue  or  exertion  of  the  eyes,  and  their  exposure 
to  very  bright  light  or  rapid  changes  of  temperature ;  against  every- 
thing, in  fact,  that  may  produce  hypersBmia  and  irritation  of  the  organ, 
and  which  may  thus  hasten  the  outbreak  of  the  disease.  He  must 
also  abstain  from  excesses  of  every  kind.  But  the  system  of  lowering 
and  starving  patients  suffering  from  glaucoma  is  not  advisable,  indeed 
often  most  injurious,  more  particularly  if  they  are  elderly,  and  have 
been  very  free  livers.  Such  patients  should  be  placed  upon  an  easily 
digestible,  nourishing,  and  even  perhaps  generous  diet,  and  should 
be  permitted  a  moderate  allowance  of  stimulants,  the  quantity  being 
regulated  by  their  former  habits  and  the  condition  of  their  general 
health. 

If  the  intermissions  are  no  longer  complete,  but  there  are  only 
remissions  of  the  symptoms ;  if  the  periodic  obscurations,  the  ciliary 
neuralgia,  the  iridizations,  occur  at  short  intervals  of  a  day  or  two  ;  if 
the  eccentric  vision  becomes  impaired,  or  the  field  even  contracted,  the 
vessels  congested,  and  the  eyeball  tense,  it  would  be  dangerous  to  delay 
the  operation  any  longer.  The  acute  attack  is  then  probably  imminent, 
and  we  cannot  foretell  what  its  severity  may  be,  and  whether  it  may 
not  burst  forth  in  a  very  acute  form,  even  that  of  glaucoma  fulminans, 
and  rapidly  lead  to  such  serious  lesions  of  the  structures  as  greatly  to 
imperil,  or  even  to  spoil,  the  integrity  of  the  organ,  before  operative 
aid  can  be  obtained.     But  there  is  another  reason  why  we  should  not 
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^wait  for  the  acute  outbreak  of  the  diseaae,  for  we  cannot  be  certain  that 
it  wOl  occur,  as  the  affection  may  gradnaUy,  and  perhaps  ahnost  imper- 
oeptibly,  peas  oyer  into  chronic  glancoma  with  excavation  of  the  optic 
nerve,  accompanied  by  such  a  deterioration  of  the  retina  and  other 
tissnes  that  the  operation  may  then  prove  of  bnt  little  avail.  If 
iridectomy  is  performed  during  the  premonitory  stage,  when  the  symp- 
toms become  marked  and  the  attacks  frequent,  but  before  any  structural 
changes  have  taken  place,  the  prognosis  is  most  favourable,  for  the 
progress  of  the  disease  is  arrested,  and  the  sight  of  the  eye  saved. 

In  acute  if^kummaiory  glaucoma  the  prognosis  is  also  favourable,  if 
the  operation  is  only  performed  sufficiently  early.  If  the  impairment 
of  vision  increases  very  rapidly,  if  the  sight  is  already  diminished  to  a 
mere  quantitative  perception  of  light,  or  if  the  visual  field  is  much 
contracted,  the  delay  of  the  operation  would  be  most  dangerous,  and  it 
should  be  performed  at  once.  We  may  generally  expect  a  nearly 
perfect  result  if  iridectomy  be  had  recourse  to  within  a  fortnight  after 
the  outbreak  of  acute  glaucoma ;  always  remembering,  however,  that 
at  least  good  quantitative  perception  of  light  must  still  be  present. 
Bnt  we  should  never  voluntarily  wait  so  long,  as  there  is  always  a  risk 
that  during  the  delay  the  tissues  may  undergo  serious  changes.  Yon 
Graefe  lays  particular  stress  upon  the  fact,  that  the  immediate  necessity 
for  the  operation  depends  less  upon  the  intensity  of  the  inflammatory 
symptoms,  the  acuteness  of  the  pain,  or  the  amount  of  increased  ten- 
sion, than  upon  the  state  of  the  vision.  K  this  be  not  greatly  impaired, 
if  the  patient  is  still  able  to  read  large  type,  the  operation  may  be  post- 
poned, if  it  be  necessary,  for  a  day  or  two.  But  in  the  interim,  the 
patient  must  be  closely  and  anxiously  watched,  and  if  rapid  diminution 
of  vision  occurs,  no  further  delay  must  be  permitted.  Sometimes  the 
question  may  arise,  whether  a  patient  suffering  from  an  attack  of  acute 
glaucoma  may  be  permitted,  if  necessary,  to  undertake  a  journey  in 
order  to  have  the  operation  performed,  or  whether  he  may  be  safely 
allowed  to  wait  until  the  inflammation  has  subsided,  and  the  eye  has 
again  become  "  quiet."  Here  I  must  strongly  urge  the  necessity  of  not 
delaying,  for  if  the  journey  be  postponed  until  the  inflammation  is 
allayed,  the  eye  may  be  found  to  be  irretrievably  lost.  The  journey 
would  have  proved  far  less  dangerous  than  the  delay.  But  even  if  the 
most  favourable  event  should  occur,  if  the  inflammation  should  subside, 
and  the  eye  apparently  regain  its  former  condition,  we  know  but  too 
well  that  the  disease  is  not  cured,  that  it  will  sooner  or  later  recur, 
either  in  the  acute  form  or  as  chronic  glaucoma.  In  the  latter  case, 
the  progress  may  be  so  insidious  that  serious  and  irreparable  changes  in 
the  optic  nerve,  the  retina,  and  the  coats  of  the  vessels  may  have 
occurred,  before  the  patient's  attention  is  attracted  to  the  state  of  his 

eye. 
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In  gUmeomafidnUiumB  (he  operation  muH  he  performed  ae  eeom  aepoe- 
eible.  The  Htnictnrps  undergo  anch  greftt  and  rapid  diangeB,  iba*  the 
effect  of  the  operation  may  not  be  perfect  even  when  it  is  parfivmed 
within  three  days  after  the  outbreak  of  the  diaeafle,  as  waa  shown  in  a 
case  of  Yon  Qraefe's. 

In  those  cases  of  aente  ghioooniA  in  which  the  pain  is  Ymy  in<«wi% 
and  there  is  much  incliTiatian  to  vomit,  but  the  impairment  of  vision  ii 
oolj  moderate,  Von  Qxaefe  thinks  it  may  be  better  to  wait  a  dajor  two 
before  perfonning  iridectomy.  Here  he  employs  the  snboBtanaoas 
injection  of  morphia,  gr.  •(  to  ^,  in  the  region  of  the  temple,  in  order  to 
procure  a  good  night's  rest,  and  to  quiet  the  nervons  syHJein  befoe 
operating.  But  if  we  give  chk»oform  the  operation  need  not^  I  think, 
be  postponed  on  this  account.  In  fiu^  iridectomy  proves  the  best  anti- 
phlogistic, and  its  beneficial  effects  in  acute  glaucoma  are  most  masked 
and  brilliant  if  it  be  performed  sufficiently  early.  The  relief  of  tiie 
often  agonising  pain  is  general^  immediate ;  patients  soon  &Q  into 
a  tnnqul  and  refreshing  sleep,  after  having  periiaps  passed  several 
sleepless,  miserable  nights ;  the  inflammatory  symptoms  rapidly  subside ; 
the  sight  is  greatly  improved,  partly  from  the  diminution  in  tlhe  intra- 
ocular pressure,  and  partly  from  the  escape  of  the  turbid  aqueous 
humour.  This  improvement  rapidly  increases  during  the  first  fert- 
night,  and  is  generally  due  to  the  absorption  of  the  retinal  eodiymoees 
which  occurred  during  the  operation.  The  improvement  of  s^bt 
reaches  its  mATimnm  extent  about  two  months  after  the  operation.  If 
the  latter  has  been  performed  sufficiently  early,  vision  is  generaUy  per- 
fectly restored,  the  patient  being  able  to  read  the  veiy  finest  print 
(with,  of  course,  the  proper  glasses,  if  he  is  presbyopic),  and  this  im- 
provement is,  in  the  vast  majority  of  cases,  pennanent.  Such  a  result 
may  even  be  expected  up  to  wiihin  a  fortnight  after  the  outbreak,  il^  at 
the  time  of  the  operation,  there  was  still  good  perception  of  Ught  and 
no  considerable  contraction  of  the  field. 

In  the  later  stages  of  acute  glaucoma  the  results  of  the  operation 
vary.  In  such  cases,  the  progpiosis  will  depend  upon  the  extent  to 
which  the  degenerative  alterations  in  the  tissues  have  already  advanced. 
The  prognosis  may  be  frivourable  if  the  visual  field  is  only  moderately 
oontracted,  more  particularly  if  the  contraction  is  not  slit-shaped  but 
concentric,  the  fixation  central,  and  vision  not  very  greaUy  impaired, 
especially  if  the  impairment  depends  upon  cloudiness  of  the  refractive 
media  and  increased  intra-ocular  tension.  The  operation  will  geneiaDy 
not  only  restore  an  excellent  and  usefrd  amount  of  vision,  but  tiiis 
improvement  will  mostly  be  permanent.  It  is  different,  however,  if  the 
field  is  greatly  contracted,  especially  if  it  be  slit-shaped,  if  the  fixation 
is  eccentric,  vision  mudi  impaired,  and  the  latter  due,  not  to  opacity  of 
the  refractive  media,  but  to  an  ahready  considerable  excavation  of  the 
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optic  nerve  and  deterioration  of  the  retina.  Here  the  prognosis  mnst 
l)e  guarded,  for  although  the  operation  may  do  mnch  even  in  snch  cases, 
ihe  good  resnlts  may  sometimes  not  be  permanent,  but  the  sight  be 
gradnalhir  lost  again,  either  through  recurrence  of  inflammatory 
attacks,  or  through  progressive  excavation  and  atrophy  of  the  optio 


I  have  already  stated  that  iridectomy  sometimes  proves  of  but 
little  avail  in  the  haBmorrhagic  form  of  glaucoma,  on  account  of  the 
eztensire  intra-ocnlar  bleeding  which  ensues  upon  the  operation.  It 
may  afibrd  temporary  relief,  but  relapses  are  but  too  frequent ;  and 
although  these  may  be  alleviated  by  repeating  the  operation,  yet  the 
eye  cannot  generally  be  finally  rescued,  although  in  some  cases  a  certain 
amount  of  sight  may  be  perhaps  preserved. 

In  chronic  inflanvmatory  glaucoma  the  prognosis  must  also  be  guarded. 
The  progress  of  the  disease  is  but  too  ofben  so  insidious,  that  the  patients 
do  not  apply  for  medical  aid  until  very  considerable  changes  have  taken 
place  in  the  tissues,  more  particularly  the  optic  nerve  and  retina. 
Iridectomy  will,  however,  generally  arrest  the  disease,  and  preserve  the 
existing  amount  of  vision,  or  even  improTe  it.  This  is  particularly  the 
case  if  the  fixation  is  still  central,  the  sight  not  too  much  impaired,  the 
optic  nerve  not  deeply  excavated,  and  the  field  of  vision  not  slit-shaped, 
but  contracted  laterally  or  concentrically.  In  such  cases,  the  progress 
of  the  disease  and  of  the  structural  changes  is  generally  stayed,  and 
the  existing  amount  of  vision  permanently  preserved.  The  beneficial 
effects  of  the  operation  are,  however,  far  more  slowly  developed  than 
in  acute  glaucoma.  Months  elapse  before  the  improvement  has  reached 
its  Tfrn-riTniiTn  degree,  or  before  we  can  be  certain  that  the  effect  wiU  be 
permanent.  But  even  when  the  field  is  greatly  contracted  and  the 
fixation  very  eccentric,  we  may  yet  occasionally  be  able  permanently  to 
preserve  a  certain  amount  of  sight,  enough  perhaps  to  enable  the  patient 
to  find  his  way  about.  And  even  this  little  must  be  looked  upon  as  a 
great  boon  in  comparison  with  total  blindness.  But  in  such  cases,  the 
effect  of  the  operation  is  sometimes  only  temporary,  the  tension  of  the 
eye  again  increases,  the  vision  slowly  but  steadily  deteriorates,  leading  at 
List  to  complete  loss  of  sight.  This  is  &r  more  frequently  due  to  pro- 
gressiye  atrophy  of  the  optic  nerve,  than  to  a  recurrence  of  the 
glaucomatous  symptoms.  Should  a  recurrence  of  the  glaucomatous 
inflammatory  symptoms,  with  increased  tension,  take  place,  the  ope- 
ration may  be  repeated  with  benefit.  This  is  particularly  the  case  when 
the  original  iridectomy  has  not  been  sufficiently  large,  or  the  iris  has 
not  been  removed  quite  up  to  its  ciliary  insertion. 

Yon  Ghraefe  has  called  attention  to  the  fact,  that  a  whitish  discolora- 
tion of  the  optic  nerve  (which  is  generally  a  symptom  of  progressive 
atrophy)  sometimes  occurs  in  glaucoma,  and  even  increases  in  intensity 
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for  some  months  after  the  operation  (particularly  in  cases  of  some 
standing),  withont  endangering  the  sight.  The  discoloration  progresses 
up  to  a  certain  point  and  then  remains  stationary.  It  is  only  dangerons, 
when  this  increasing  whiteness  is  accompanied  by  a  simnltaneons 
deterioration  of  vision. 

Even  in  those  cases  of  glaucoma  which  are  not  accompanied  by 
manifest  inflammatory  symptoms  (glaucoma  simplex),  we  find  that 
iridectomy  proves  of  service.  Here,  as  in  chronic  glaucoma^  the 
misfortune  often  is,  that  the  patient  does  not  apply  until  the  disease 
has  far  progressed.  If  only  one  eye  is  affected,  this  may  be  nearly 
lost  before  the  patient  even  discovers  that  anything  is  the  matter 
with  it,  and  then  on  examination  we  find  that  the  disease  has  nearly, 
if  not  completely,  run  its  course,  that  there  are  such  serious  changes  in 
the  structures  that  the  operation  can  prove  but  of  little  if  any  avail. 
It  is  otherwise  if  the  second  eye  becomes  affected  with  the  same  form 
of  disease ;  for  then  the  patients  speedily  seek  medical  aid,  and  will 
consent  to  a  timely  operation,  even  although  their  sight  may  still  be 
good.  In  order  to  arrest  the  disease  permanently,  the  operation  must 
be  performed  early,  before  irreparable  changes  in  the  tissues  have  been 
produced.  Qraefe  particularly  urges  that  the  operation  should  be  per- 
formed in  time,  and  should  not  be  delayed  until  considerable  impairment 
of  vision  or  inflammatory  symptoms  manifest  themselves.  Here  also 
the  beneficial  effects  of  the  iridectomy  show  themselves  slowly  and 
gradually.  If  the  atrophy  of  the  optic  nerve  has  not  proceeded  too 
far,  a  steady,  though  slow,  improvement  will  take  place.  He  has  seen 
cases  in  which,  during  a  period  varying  Grom  half  a  year  to  three  years, 
the  field  of  vision  and  the  sight  had  gradually  but  persistently  dete- 
riorated, and  where,  after  iridectomy  (during  a  period  of  observation 
extending  from  one  to  three  years),  either  a  complete  arrest,  or  even  a 
considerable  improvement,  occurred.  Such  improvement  also  occurred 
in  two  cases  in  which,  together  with  a  perfectly  typical  excavation,  all 
appreciable  increase  of  tension  was  absent.  He  considers  that  the  im- 
provement is  the  more  likely,  if  the  impairment  of  sight  depends  not 
only  upon  the  condition  of  the  optic  nerve,  but  is  also  due  to  a  still 
evident  impediment  in  the  conducting  power  of  the  retina. 

In  glaucoma  absolutuniy  in  which  all  sight,  even  the  quantitative 
perception  of  light,  is  lost,  iridectomy  is  never  indicated  except  to 
diminish  the  inflammatory  symptoms  or  severe  pain.  For  these  pur- 
poses it  is  to  be  performed,  care  being  taken  to  impress  upon  the  patient 
and  his  friends  that  the  object  of  the  operation  is  to  ameliorate  his 
sufferings,  and  not  to  restore  the  sight.  ^  The  iridectomy  should  always 
be  of  a  large  size.  In  cases  of  glaucomatous  degeneration  it  may  also  be 
necessary  to  employ  it  for  the  same  purpose.  Should  it  prove  unable 
to  arrest  the  inflammatory  exacerbations,  should   it   be   followed  by 
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extensive  haemorrhages,  or  should  these  occur  spontaneously,  and  all 
sight  is  lost,  the  question  may  arise  whether  it  would  not  be  better  to 
remove  the  eye  altogether ;  for  there  may  be  a  fear  of  the  other  eye 
sympathizing. 

I  have  endeavoured  to  point  out  as  plaiidy  and  simply  as  possible, 
the  facts  which  should  guide  us  in  forming  a  prognosis  of  the  beneficial 
effects  to  be  expected  from  iridectomy.  Nor  have  I  made  any  state- 
ment  the  accuracy  of  which  I  have  not  myself  frequently  tested.  This 
part  of  the  subject  demands  the  most  earnest  attention,  as  too  slight  a 
regard  for  the  different  facts  which  should  influence  our  prognosis  of 
the  effect  of  iridectomy  in  glaucoma,  has  been  one  of  the  chief  reasons 
why  this  operation  has  proved  unsuccessful  in  the  hands  of  some 
practitioners. 

How  iridectomy  diminishes  the  abnormally  increased  intra-ocular 
pressure  in  glaucoma  has  not  yet  been  decided.  That  it  does  in  the 
vast  majority  of  cases  permanently  relieve  the  tension  is,  however,  an  un- 
doubted  and  incontrovertible  fact.  Various  theories  have  been  advanced 
in  order  to  explain  the  modus  operandi.  Amongst  other  hypotheses,  some 
have  thought  that  the  tension  was  diminished  by  the  excision  of  a  con- 
siderable portion  of  the  secreting  (iris)  surface;  others,  that  the 
removal  of  the  iris  quite  up  to  its  ciliary  insertion,  and  the  consequent 
exposure  of  the  zonula  Zinnii,  facilitates  the  interchange  of  fluid  between 
the  vitreous  and  aqueous  humours,  and  thus  diminishes  the  difference  in 
the  degree  of  tension  between  these  humours.  We  must  admit,  how- 
ever, that  this  problem  has  not  at  present  been  satisfactorily  solved. 
Now  some  opponents  of  the  operation  apparently  reject  it,  because  the 
solution  of  the  modus  opercmdi  has  not  yet  been  found.  They  would 
rather  deprive  their  hapless  patients  of  the  benefits  of  iridectomy,  which 
would,  in  all  probability,  either  restore  or  preserve  vision ;  they  would 
rather  permit  them  to  lose  their  sight,  than  perform  an  operation  the 
effect  of  which  in  diminishing  tension,  though  fully  proved,  they  cannot 
at  present  satisfactorily  explain. 

Some  writers  have  stated  that  the  operation  of  iridectomy,  as  it  is 
to  be  performed  in  glaucoma,  is  just  the  same  as  the  old  operation  for 
artificial  pupil.  Nothing  could  be  more  erroneous.  The  principle  of 
the  two  operations  is  perfectly  different.  In  the  old  operation,  an 
opening  was  made  in  the  cornea,  and  a  small  portion  of  iris,  in  pro- 
portion to  the  desired  size  of  the  pupil,  excised.  In  the  modem  opera- 
tion of  iridectomy  for  glaucoma,  the  chief  point  is  to  make  the  incision 
in  the  sclerotic,  or  at  the  sclero-comeal  junction,  and  of  a  sufficient 
extent  to  permit  the  removal  of  a  large  segment  of  the  iris  (about 
one-fifth)  quite  up  to  its  ciliary  attachment.  The  more  intense  the 
symptoms,  the  more  considerable  the  increase  in  the  intra-ocular 
tension,  the  larger  should  the  iridectomy  be.     Many  of  the  negative, 
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or  only  partiallj  ancoeasful,  results  which  have  followed  the'employ- 
ment  of  iridectomy  in  glaucoma,  were  undoubtedly  often  due  to  some 
fault  in  the  performance  of  the  operation.  Either  too  small  a  portion 
of  the  iris  was  excised,  or  it  was  not  removed  quite  up  to  its  ciliary 
attachment.  We  sometimes  find  that  if  only  a  small  portion  is 
removed,  and  this  not  up  to  the  ciliary  insertion,  the  symptoms  do  not 
completely  yield,  and  more  or  less  increase  of  tension  remains.  If,  in 
such  a  case,  a  second  and  larger  iridectomy  is  made,  and  the  iris 
removed  quite  up  to  its  ciliary  attachment,  the  beneficial  efiects  at 
once  become  apparent,  the  tension  diminishes,  the  inflammation  sub- 
sides, and  the  vision  improves.  The  iridectomy  should  be  made 
upwards,  for  the  upper  lid  generally  covers  the  greater  portion  of 
the  artificial  pupil,  and  thus  not  only  hides  the  slight  deformity,  but 
also  cuts  ofi*  much  of  the  irregularly  refracted  light.  But  this  opera- 
tion is  somewhat  more  difficult  than  that  in  the  horizontal  direction, 
and  consequently  the  beginner  will  do  well,  at  first  to  perform  the 
operation  outwards  or  inwards.  For  a  full  description  of  the  mode  of 
performing  iridectomy,  I  must  refer  the  reader  to  p.  172. 

In  those  cases  of  frilly-developed  glaucoma,  in  which  iridectomy  has 
only  been  able  to  preserve  a  certain  amount  of  sight,  considerable 
benefit  is  often  experienced  frY)m  the  application  of  the  artificial  leech 
to  the  temple  some  months  afterwards. 

I  must  in  conclusion  call  attention  to  certain  disadvantages  whidi 
may  ensue  upon  iridectomy,  but  these  are  slight  indeed  when  com- 
pared with  the  inestimable  boon  which  the  operation  affords  in  this 
disease. 

In  the  first  stages  of  acute  glaucoma,  the  operation  upon  one  eye 
may  accelerate  the  outbreak  of  the  disease  in  the  other,  even  although 
the  latter  may  have  been  quite  sound.  The  patient  should  therefore 
be  warned  of  such  an  eventuality,  but  it  should  not  cause  us  to  post- 
pone or  shrink  from  the  operation,  as  we  know  how  dangerous  any  delay 
is  in  acute  glaucoma. 

Again,  some  surgeons  have  thought  that  iridectomy  may  cause  a 
rapid  development  of  cataract.  But  this  is  not  so,  for  wherever  shortly 
after  iridectomy  a  cataract  is  formed  in  a  previously  healthy  lens,  this 
must  be  considered  as  due  to  a  solution  of  continuity  of  the  capsule 
(generally  by  the  point  of  the  knife).  As  the  anterior  chamber  is  very 
shallow  in  glaucoma,  and  the  pupil  often  widely  dilated,  the  extract  of 
Calabar  bean  should  be  applied  shortly  before  the  operation,  in  order 
that  the  pupil  may  become  greatly  contracted,  and  the  lens  be  covered. 
Or,  Von  Graefe's  narrow  cataract  knife  may  be  used  instead  of  the 
lance-shaped  iridectomy  knife,  for  with  it  we  can  skirt  the  margin  of 
the  anterior  chamber,  and  yet  obtain  a  very  large  and  peripheral 
incision.    We  cannot,  however,  regulate  the  escape  of  the  aqueous 
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hnzDour  so  weU  with  this  instmment  as  with  the  iridectomy  knife; 
and  a  sndden,  forcible  disdiarge  of  the  aqneous,  may  not  only  give  rise 
to  serere  intra-ocolar  heemorrhage,  bnt  also  to  a  spontaneons  rapture 
of  the  capsnle  and  a  subseqnent  cataract. 

Althongh  the  section  as  a  role  heals  perfectly,  without  leaving  any 
or  bat  the  slightest  trace  behind,  we  occasionally  meet  with  instances 
in  which  this  is  not  the  case,  the  lips  of  the  incision  being  separated  by 
a  ireb  of  cicatricial  fibres,  which  show  a  tendency  to  bulge  out,  owing 
to  the  intra-ocular  pressure,  in  the  form  of  small  vesicular  or  bead-like 
elevationfl.  Indeed  the  cicatrix  may  even  give  way  repeatedly,  and  the 
aqueous  humour  escape  under  the  conjunctiva.  Yon  Oraefe  terms  this 
peculiar  mode  of  union  of  the  incision  "  oy staid  cicatrix."  It  occurs  chiefly 
in  those  cases  in  which  there  has  been  considerable  and  marked  increase 
of  tension  for  some  time  before  the  operation,  also  where  glaucomatous 
excavation  has  supervened  upon  sclerectasia  posterior;  and  finally, 
according  to  Bowman,  if  the  tension  remains  somewhat  in  excess  after  the 
iridectomy.  Yon  Oraefe,  on  the  contrary,  has  found  the  tension  of  eyes 
with  the  cystoid  cicatrix  rather  lesS  than  normal. 

If  a  tendency  to  this  form  of  cicatnisation  shows  itself,  a  oompres* 
sxve  bandage  should  be  at  once  applied,  and  continued  for  several  days 
or  even  longer,  being  afterwards,  if  necessary,  periodically  repeated.  If 
the  bulge  is  considerable,  it  should  be  pricked  with  the  point  of  the 
nazTow  knife,  or  a  broad  needle,  so  as  to  allow  the  aqueous  humour  to 
escape,  and  the  collapsed  membrane  is  then  to  be  snipped  off  with  a  pair 
of  scissors.  Mr.  Bowman  advises  that  it  should  be  repeatedly  pricked 
with  a  broad  needle.  It  is  not  safe  to  touch  it  with  caustic,  as  this 
might  set  up  serious  irritation. 


Chapter  XIII. 

THE    ANOMALIES    OF    REFRACTION    AND 
ACCOMMODATION  OF  THE  EYK 


1.— THE  REFRACTION  AND  ACCOMMODATION  OF  THE 

EYE. 

Thr  affections  of  the  refiraction  and  aooonimodation  of  tbe  eye  wee  daOy 
anHPming  more  importance,  and  are  engaging  more  and  more  the  atten- 
tion of  some  of  onr  most  able  and  scientific  ophthahnologista.  For  it  is 
now  known  that  certain  forms  of  asthenopia  and  amblyopia  w^hich  had 
in  former  times  set  all  remedies  at  defiance,  are  not  due,  as  was  gene- 
rally supposed,  to  serious  lesions  of  the  inner  tunics  of  the  eyeball,  but 
are  in  reality  dependent  upon  some  anomaly  of  the  refraction  of  tiie 
eye,  or  a  peculiar  asymmetry  of  the  organ  (astigmatism).  Since  the 
discoYery  of  these  important  facts  a  considerable  group  of  cases  has 
been  found  to  be  amenable  to  treatment;  cases  which  had  formerly 
sorely  puzzled  the  oculist,  and  were  by  him  but  too  often  deemed 
incurable. 

The  greater  the  strides  which  hare  been  made  in  the  investigation 
of  the  affections  of  the  refraction  and  accommodation,  the  more  evi- 
dent has  it  become  how  essentially  necessary  it  is  that  they  should  be 
thoroughly  and  carefully  studied,  and  scientifically  treated.  I  would 
therefore  impress  upon  the  student  the  fact  that,  after  he  has  made 
himself  conversant  with  the  theoretical  portion  of  the  subject,  it  is 
only  by  a  practical  and  oiVrepeated  examination  of  a  considerable 
number  of  cases,  that  he  can  acquire  the  requisite  facility  in  the  exami- 
nation of  the  state  of  refraction  and  of  the  range  of  accommodation,  or  in 
the  choice  of  spectacles.  To  those  who  may  consider  these  subjects  as 
somewhat  abstruse  and  difficult,  I  would  reply,  that  the  difficulties  lie 
only  on  the  surface,  and  that  a  little  perseverance  and  practice  will 
soon  enable  them  to  unravel  the  knotty  points. 
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Before  we  enter  upon  the  subject  of  the  refraction  and  accommo- 
dation of  the  eye,  we  must  very  briefly  consider  the  properties  of  optical 
lenses.  For  spectacles,  the  spherical  biconvex  and  biconcave  lenses  are 
almost  solely  nsed,  and  I  shall  therefore  confine  myself  to  their  descrip- 
tion. In  the  article  upon  astigmatism,  the  properties  of  cylindrical  lenses 
will  be  explained. 

The  biconvex  lens  is  formed  by  the  apposition  of  a  segment  of  two 
spheres,  the  radii  of  cnrvatnre  of  the  two  surfaces  being  eqnal.  Snch 
lenses  are  often  also  termed  convergiiig  lenses,  as  they  possess  the  power 
of  deflecting  a  ray  of  light,  passing  through  them,  towards  the  axis. 
The  line  drawn  through  the  centre  of  the  lens  (Fig  56,  c)  is  termed 
the  axis,  and  any  ray  passing  through  it  (axial  ray)  is  not  deflected. 

(1.)  If  parallel  rays  (from  a  luminous  object  at  an  infinite  distance)* 
&11  upon  a  biconvex  lens,  they  are  united  at  a  certain  point  behind  the 
lens,  and  this  point  is  called  the  i^rmci^dl  focus  (or  simply  the  focus)  of 
the  lens.  The  distance  of  this  point  from  the  optic  centre  of  the  lens 
(which  equals  the  radius  of  curvature  of  the  lens),  is  termed  the  focal 
length  of  the  lens.  Thus,  if  in  Fig.  56  2  is  a  biconvex  lens  of  6  inches 
focus,  parallel  rays  (r  r)  will  be  united  at  /,  6  inches  behind  the  lens. 
(2.)  K  the  object  be  now  brought  closer  to  the  lens  to  r\  so  that  the 
rays  emanating  from  it  assume  a  divergent  direction,  they  will  be 
brought  to  a  focus  at  /',  lying  at  some  distance  behind  the  principal 
focus  (/)  of  the  lens.     (3.)  If  the  object  is  situated  at  twice  the  focal 


length  of  the  lens,  the  rays  from  it  will  be  united  at  a  point  placed 
twice  the  focal  length  behind  the  lens,  and  hence  the  distance  of  the 

*  Ab  the  term  infinite  distance  will  neoessaarilj  be  of  frequent  occurrence  in 
these  pages,  it  will  be  well  to  explain  its  signification  at  the  outset.  We  consider 
an  object  to  be  at  a  finite  distance,  as  long  as  rays  emanating  from  it  fall  in  a  direr- 
gent  direction  upon  the  eye.  Of  course  rays,  even  from  a  yery  distant  object,  do  in 
reality  direrge,  but  this  dLrergenoe  (which  naturally  decreases  in  extent  the  further 
the  object  is  remored),  is  already  so  slight  when  the  object  is  placed  at  a  distance 
of  18  or  20  feet,  that  the  rays  from  it  impinge,  to  all  intents  and  purposes,  parallel 
upon  the  eye.  We  therefore  consider  rays  coming  from  an  object  situated  further 
than  18  feet  as  parallel,  and  as  emanating  from  an  object  at  an  injlmte  distance. 
Says  coming  from  a  nearer  object  are  divergent  in  proportioir  to  its  proximity,  and 
are  considered  as  coming  from  2kfimte  distance. 
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object  and  of  its  fooiis  from  tbe  lena  will  be  tbe  aama.  (4.)  If  tiie 
object  be  placed  at  the  principal  anterior  focal  point|  «.0.,  6"  in  front  of 
the  lena  (Fig.  57  /),  the  raya  will  emerge  from  the  lena  pandlel  to  its 
azia  r  r.  (5.)  If  the  object  is  placed  innde  the  principal  foena  (Fig. 
57,  f^)  the  rays  from  it  will  be  ao  divergent  that  the  lens  will  not  be 

Rg.  67. 


able  to  render  them  even  parallel,  and  they  will  therefiirB  emerge  from 
it  Btill  somewhat  divergent.  This  diveigence  will  of  oonzae  be  kaa 
than  before  they  entered  the  lena,  and  if  the  rays  (/'  r")  are  proknged 
back  to  the  point  at  which  they  would  cat  each  other,  thia  point  would 
Ue  at/',  being  situated  further  from  the  lens  than  the  object  r'.  The 
focus  (/')  of  these  rays  is  therefore  imaginary,  and  sitnated  ofn  the 
same  side  of  the  lens  as  the  object.  (6.)  If  conTergent  rays  (rendered 
so  by  some  other  lens)  fall  npon  the  lens,  they  will  be  brought  to  a 
focus  on  the  other  side  of  the  lens,  at  a  point  lying  nearer  than  the 
principal  focus. 

It  has  been  shown  above,  that  the  further  the  object^  from  wiiidi 
divergent  rays  fieJl  upon  the  len%  is  removed  from  the  latter,  the  nearer 
wiU  the  focus  of  such  rays  approach  the  principal  focus  of  the  lens ; 
whereas  the  closer  the  object  is  brought  (provided  that  it  remain  fnrther 
off  than  the  principal  focus)  the  more  will  its  focus  recede  from  the 
lens.  On  account  of  this  dependence  of  these  two  points  (the  positioa 
of  the  object  and  its  focus)  upon  each  other,  they  are  termed  oot^ugcde 
fod.  Moreover,  if  the  position  of  the  object  and  its  focus  were  changed, 
so  that  the  object  were  placed  at/  (Fig.  56),  the  rays  from  it  would  be 
brought  to  a  focus  on  the  other  side  of  the  lens  at  r',  the  point  where 
the  object  was  situated  before ;  hence/  and  r'  are  eangugde  focL  Again, 
if  the  object  be  placed  at  /,  its  rays  will  emerge  parallel  from  the 
lens. 

Hitherto  we  have  only  spoken  of  the  refraction  of  rays  which  aio 
paraUel  to  the  axis  of  the  lens,  and  whose  focus  is  sitnated  upon  the 
axis.  We  must  now  consider  the  focus  of  rays,  the  axes  of  which  pass 
through  the  centre  of  the  lens,  but  which  are  inclined  to  the  a^^ift- 
Such  are  termed  secondary  axes.  The  inclination  must  not,  however, 
be  too  considerable,  otherwise  the  rays  will  not  be  brought  to  an  exact 
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fbcns,  cm  aoooTmt  of  the  great  spherioal  aberration  whioh  ooonrs.  Thus 
in  Fig.  58,  let  it  Bhe  the  principal  axis  of  a  lens,  r  a  Inminons  point 
aitnated  on  this  axis,  and  /the  focus  at  which  the  rays  firom  r  are  nnited. 
l^ow  let  r'  be  another  Inminons  point  situated  at  the  same  distance  firom 
the  lens  as  r,  but  not  on  the  principal  axis,  but  at  a  certain  inclination 


Fig.  68. 
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towards  it.  The  secondary  axis  A*  B'  will  pass  straight  through  the 
centre  (c)  of  the  lens  without  undergoing  any  deflection,  and  the  rays 
from  /  will  be  brought  to  a  focus  at  /,  which  will  be  situated  on  the 
secondary  axis  A'  B\  at  the  same  distance  behind  the  lens  as/.  Just  as 
/  is  the  conjugate  focus  of  r,  will/  be  the  conjngate  focus  of  r'. 

We  shall  now  be  able  to  understand  the  manner  in  which  a  biconvex 
lens  forms  an  image  of  any  luminous  object  situated  in  front  of  it.  Let 
ABC  (Fig.  59)  be  an  object  situated  in  front  of  the  lens.     The  rays 

Fig.  69. 


lemanating  firom  A  will  be  focused  at  a  point  a  situated  on  the  secondary 
axis,  drawn  from  A  through  the  centre  c  of  the  lens ;  a  is  consequently 
the  image  of  ^  ;  in  the  same  manner  c  is  the  image  of  C,  and  the  rays 
trom  By  situated  on  the  principal  axis  of  the  lens,  are  united  at  6,  likewise 
placed  on  this  axis,  hence  h  is  the  image  of  B.  A  reverse  and  smaller 
image  of  the  object  A  B  0  is  therefore  formed  behind  the  lens  at  a  &  c. 
The  rays  which  pass  through  the  centre  c  of  the  lens  are  not  deflected ; 
and  abe  are  the  conjugate  foci  of  ABO.  The  distance  G  B  and  c  6  is 
also  conjugate,  for  if  the  object  be  placed  at  a  6  c,  its  inverted  and 
enlarged  image  would  be  formed  Bi  A  BO. 

Now  the  sice  of  the  image  formed  by  the  lens  will  depend  upon  the 
distanoe  at  which  the  object  is  situated.   (1.)  If  the  latter  is  placed  at  an 
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infinite  diBtance,  the  smallest  inverted  image  will  be  formed  behind  the 
lens  at  its  principal  focus.  (2.)  K  the  object  be  approximated  so  as  to 
lie  at  donble  the  focaJ  length  of  the  lens,  its  inverted  image  will  be 
sitnated  at  double  the  focal  length  behind  the  lens,  and  be  the  same 
size  as  the  object.  (3.)  If  the  object  be  brought  still  closer,  but  jet 
further  than  the  anterior  focus,  the  inverted  image  will  move  further 
awaj  from  the  lens  and  be  larger  than  the  object.  (4.)  If  the  latter 
be  placed  at  the  anterior  focus  no  real  image  will  be  formed,  for  the  rays 
will  issue  from  the  lens  in  a  parallel  direction.  (5.)  If  the  object  is 
placed  inside  the  focal  length,  the  rays  will  still  issue  in  a  divergent 
direction  from  the  lens,  and  the  latter  will  act  as  a  magnifying  glass, 
the  image  will  not  be  inverted  and  situated  behind  the  lens,  but  will  be 
erect,  magnified,  and  situated  in  front  of  the  lens.,  i.e.,  on  the  same  side 
as  the  object.     Fig.  60  will  explain  this.     If  ^  £  be  an  object  situated 


closer  to  the  lens  I  than  its  anterior  focus  F,  the  rays  from  A  wiU  still 
diverge  after  their  passage  through  the  lens,  and  in  such  a  direction  as 
if  they  came  fr^m  a ,  and  the  rays  from  B  will  diverge  as  if  they  came 
frx>m  b,  K  the  eye  E  is  placed  on  the  other  side  of  the  lens,  it  will  see 
instead  of  the  object  A  B,  its  magnified,  erect  image,  a  h. 

This  magnifying  power  of  the  lens  will  be  greater  according  to  the 
shortness  of  its  focal  length,  thus  a  4-inch  lens  magnifies  more  than  a 
5-inch,  and  the  latter  more  than  a  6-inch  lens.  In  order  therefore  to 
give  the  correct  magnifying  power,  and  to  demonstrate  at  once  that  a 
6-inch  lens  magnifies  less  than  a  5-inch,  we  designate  the  magnifying 
power  of  a  lens  by  fractions,  the  numerators  of  which  are  one,  the 
denominators,  the  focal  length  of  the  lens.  Thus  one-fourth  is  stronger 
than  one-fifth,  the  latter  fraction  being  less  than  the  former.  More- 
over, this  way  of  expressing  the  strength  of  the  lens  is  also  correct^  as 
indicating  its  power  of  refraction,  for  a  lens  of  one-fifth  will  deflect 
rays  of  light  impinging  upon  it  more  than  a  lens  of  one-tenth. 

K  parallel  rays  fall  upon  a  biconvex  lens,  they  are  united  into  a 
real  fi>ous  behind  the  lens.     It  is  different,  however,  with  a  biconcave 
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or  **  divergmg  "  lens,  for  this  does  not  unite  parallel  rajs,  bat  renders 
them  divergent.  Thns  (1),  if  parallel  rajs  (Fig.  61,  r  r)  fisbll  upon  a 
concave  lens  the j  will  be  rendered  divergent,  assuming^  a  direotion  as  if 

Fig.  61. 


the  J  had  proceeded  from/,  in  which  the  prolongation  backwards  of  the 
divergent  rajs  r  r  would  cut  one  another,  hence  this  point  is  called  the 
negative  virtual  focus  of  the  lens,  and  is  an  imaginarj  one,  being  situated 
upon  the  same  side  as  the  object.  The  distance  of  this  point  for  parallel 
rajs  from  the  lens,  g^ves  the  focal  distance  of  the  lens.  Thus  a  con- 
cave lens  of  10  inches  focus,  renders  parallel  rajs  so  divergent,  as  if 
thej  came  from  a  distance  of  10  inches  in  front  of  the  lens.  (2.)  K  the 
object  is  brought  closer  to  the  lens,  so  that  the  rajs  emanating  fix>m  it 
will  diverge,  thej  will  be  rendered  still  more  divergent  bj  the  concave 
lens,  and  their  focus  will  lie  closer  to  the  lens  than  its  principal 
imaginarj  focus. 

We  have  now  to  consider  the  manner  in  which  the  eje  receives 
upon  the  retina  a  clear  and  sharplj-defined  image  of  an  object  placed 
in  front  of  it. 

We  maj  regard  the  eje  as  a  camera-obscura,  upon  the  screen 
(retina)  of  which  is  formed  a  diminished  and  inverted  image  of  the 
object.  The  impression  of  the  object  will  be  formed  upon  the  baciUar 
lajer  (rods  and  cones)  of  the  retina,  be  convejed  thence  through  the 
fibres  of  the  optic  nerve  to  the  brain,  be  there  received,  and  then  pro- 
jected back  again  in  an  inverted  direction  outwards  to  the  object. 
The  most  sensitive  portion  of  the  retina  being  situated  at  the  jellow 
spot,  this  point  is  alwajs  directed  towards  anj  object  at  which  we  are 
looking.  The  sensibilitj  of  the  retina,  which  diminishes  rapidl j  from 
the  jellow  spot  towards  the  peripherj,  maj  be  excited  bj  the  undula- 
tions of  rajs  of  Ught,  or  bj  mechanical  means.  The  former  excitation 
occurs  when  rajs,  emanating  from  a  luminous  object,  impinge  upon 
the  retina ;  the  latter,  when  the  ejeball  is  slightlj  pressed  bj  the  point 
of  the  finger,  which  will  produce  the  appearance  of  luminous  rings 
(phosphenes),  situated  apparentlj  in  a  direction  opposite  to  that  of  the 
pressure.  Thus,  if  the  outer  portion  of  the  sclerotic  be  pressed  upon, 
the  luminous  ring  will  appear  at  the  nasal  side,  and  vice  versa. 
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The  refiractive  power  of  the  normal,  emmetropic  eye  is  such,  tiuU 
rays  which  emanate  from  a  distant  object,  and  impinge  in  a  parallel 
direction  npon  the  cornea  are  brought  to  an  exact  focus  npon  the 
retina,  and  the  eye  receives  a  distinct  image  of  snch  an  object.     The 
dioptric  system  of  the  eye  which  causes  this  refraction  of  the  rays  of 
light,  consists  of  certain  media,  which,  taken  conjointly,  act  as  a  bioomvex 
lens.     These  refractive  media  are  the  cornea,  aqueous  hnmonr,  crystal- 
line lens,  and  vitreous  humour.     On  account  of  the  slight  thickness  of 
the  cornea^  the  parallelism  of  its  two  surfaces,  and  the  fiict  that  the 
refracting  power  of  the  cornea  and  aqueous  humour  are  nearlj  equal, 
we  may  assume  that  the  two  form  only  one  refracting  sur&ce.     The 
index  of  the  refraction  of  the  vitreous  humour  is  almost  the  same  as 
that  of  the  aqueous.  But  the  refraction  of  the  cornea  and  of  the  aqueous 
and  vitreous  humours  would  not  suffice  to  bring  paraUel  rays  to  a 
focus  upon  the  retina  in  an  emmetropic  eye,  for  the  focus  would  lie 
considerably  behind  it,  and  the  lens  is  required  to  render  tiie  rays 
sufficiently  convergent.     The  axis  of  the  dioptric  system  is  called  the 
opUc  aaisy  the  anterior  extremity  of  which  corresponds  to  the  cental 
or  apex  of  the  cornea,  and  the  posterior  extremity  to  a  point  situated 
between  the  yellow  spot,  and  the  entrance  of  the  optic  nerve.     Bj  the 
term  visual  line  is  meant  the  line  of  direction  drawn  straight  from,  the 
object  (through  the  nodal  point)  to  its  image  formed  at  the  yellow 
spot.     It  was  formerly  supposed  that  the  optic  axis  and  visual  Hue 
were  identical,  but  this  is  not  so,  for  according  to  Helmholtz,*  the 
visual  line  outside  the  eye  lies  somewhat  above  and  to  the  inner  side 
of  the  optic  axis,  and  its  posterior  extremity  on  the  retina  consequentiy 
lies  a  little  to  the  outer  and  lower  side  of  the  axis.     This  &ct  will  be 
found  of  practical  importance  with  regard  to  the  question  of  real  and 
apparent  strabismus. 

If  we  now  apply  to  the  eye,  the  principles  laid  down  above  as  to  Uie 
properties  of  biconvex  lenses,  we  can  easily  understand  the  mode  in 
which  the  reverse  image  of  an  object  is  formed  upon  the  retina.  Thus, 
if  A  B  0  (Fig.  62)  be  an  object  placed  at  the  proper  distance  frT>m  the 

Fig.  62. 


•  Helmholti's  Phytiologisohe  Optik,  p.  70. 
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eje,  a  distinct  inyerted  image  o£  it  will  be  formed  upon  the  retina  at 
a  5  6.  Let  ^  6  be  the  axial  ray  passing  through  the  nodal  point  to  the 
retina.  Through  this  nodal  point  draw  a  straight  line  from  A  to  a. 
This  Hne  A  a  will  be  a  secondary  optic  axis,  and  all  the  rajs  emanating 
&om  A  will  be  focused  upon  the  retina  at  a.  The  straight  line  G  c, 
passing  through  the  nodal  point,  will  be  another  secondary  optic  axis, 
and  all  the  rays  fix>m  C  will  be  united  upon  the  retina  at  c.  Hence 
a  h  €  will  be  the  inverted  diminished  image  of  A  B  G. 

Now  the  question,  whether  or  not  the  rays  from  the  object  will  be 
brought  to  a  focus  upon  the  retina,  and  the  latter  thus  receive  a  clearly- 
defined  image,  will  depend  upon  the  situation  of  the  object,  and  the 
distance  for  which  the  dioptric  system  of  the  eye  is  accommodated. 
The  same  principles  as  were  laid  down  with  respect  to  biconvex 
lenses  apply  to  this  case.  Thus,  if  an  eye  is  adjusted  for  parallel 
rays,  these  will  be  brought  to  a  focus  upon  the  retina.  If  the  object  is 
now  brought  nearer  to  the  eye,  so  that  its  rays  become  divergent,  they 
will  no  longer  be  united  upon  the  retina,  but  behind  it.  The  eye  will 
consequently  not  receive  a  clearly-defined  image,  but  the  latter  will  be 
blurred  and  indistinct,  on  account  of  the  ''  circles  of  dif^ion  "  formed 
upon  the  retina.  As  the  focus  of  the  rays  lies  behind  the  retina,  each 
Inminous  point  from  the  object  is  no  longer  presented  by  a  point  upon 
the  retina,  but  by  a  circle  (the  section  of  each  conical  pencil  of  rays), 
and  as  these  circles  overlap  each  other,  the  image  is  rendered  indis- 
tinct. These  are  called  circles  of  difiusion,  and  take  the  form  of  the 
pupil,  consequently  their  size  diminishes  with  that  of  the  pupil,  and 

For  the  more  exact  calculation  of  the  passage  of  rays  of  light 
through  the  eye,  Listing  constructed  a  diagrammatic  eye  (Fig.  63) 
having  six  cardinal  points,  corresponding  to  those  of  optical  lenses  and 
situated  on  the  optic  axis.  1.  The  focus  F  (Fig.  63)  situated  upon 
the  retina^  in  which  rays  falling  parallel  upon  the  cornea  would  be 


onited.     2.   The  anterior  focus  F,  at  which  rays  coming  from  the 
retina,  and  whose  course  is  parallel  in  the  vitreous  humour,  would  be 
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brought  to  a  focus.  3.  The  two  '*  principal  pomts  **  H  H*  which  lie 
on  the  optic  axis  in  the  anterior  chamber  close  behind  the  cornea  (in 
Fig.  63  these  two  points  lie  somewhat  too  fiff  fiom  the  oomea). 
4.  The  two  ''nodal  points*'  KK^  in  which  the  lines  of  direction  cut  each 
other,  and  which  near  the  posterior  snr&oe  of  the  lens. 

On  acconnt  of  the  extremely  small  distance  (less  than  ^  of  a 
millimetre)  between  the  two  principal  points  and  the  two  nodal  points, 
this  diagrammatic  eye  may  be  simplified,  and  these  four  cardinal  paints 
be  reduced  to  two,  viz.,  a  principal  point  situated  in  the  antenor 
chamber,  and  a  nodal  point,  situated  somewhat  in  front  of  the  posterior 
surface  of  the  lens.  The  two  focal  points  remain  the  same.  For  the 
method  of  calculating  the  course  of  the  rays  of  light  according  to  the 
cardinal  points,  I  must  refer  the  reader  to  Helmholtz's  Physiologisdie 
Optik,  and  Donders'  work  on  the  Anomalies  of  BefiractiDn  and  Accom- 
modation. 

A  glance  at  Fig.  63  will  also  explain  the  relative  positioiis  of  the 
optic  axis  (F  F)  and  of  the  visual  line  (VV).  The  latter  is  an 
imaginary  line  drawn  from  the  yellow  spot  to  the  object  point.  They 
were  formerly  supposed  to  be  identical,  but  Helmholts  has  found  tiiat 
this  is  not  the  case,  but  that  in  front  of  the  eye  the  visual  line  hes 
inwards  and  generally  somewhat  upwards  of  the  optic  axis,  its  postaior 
(retinal)  extremity  consequently  lying  to  the  outer  side  of  the  <^c 
axis  and  slightly  below  it.  Thus  in  Fig.  63  (which  represents  a  hon- 
tontal  section  of  the  diagrammatic  eye,  the  upper  side  of  the  fignre 
being  the  temporal,  the  lower  the  nasal  side)  F  F*  is  the  visual  line  and 
F  F  the  optic  axis.  At  the  cornea,  the  former  lies  to  the  inner  side, 
at  the  retina,  to  the  outer  side  of  the  optic  axis.  At  the  nodal  point 
K  they  cross  each  other. 

In  the  normal  or  emmetropic  eye  the  visual  line  impinges  upon  the 
cornea  slightly  to  the  inner  side  of  the  optic  axis,  forming  with  it  an 
angle  of  about  5°.  But  Donders  has  shown  that  in  the  hypennetaropic 
eye  it  lies  still  more  to  the  inner  side,  so  as  to  form  an  angle  of  8°  or  9°, 
whereas  in  myopia  the  visual  line  may  correspond  to  the  optic  axis,  or 
even  lie  to  the  outer  side  of  it.  These  differences  in  the  relation 
between  the  optic  axis  and  visual  line  often  give  rise  to  an  apparent 
strabismus. 

The  Visual  Aiigh. — ^The  apparent  size  of  an  object  depends  upon  the 
size  of  its  retinal  image.  If,  for  instance,  the  eye  is  adjusted  for  the 
object  A  B  (Fig.  64)  and  the  lines  of  direction,  A  A'  and  B  B\  are  drawn 
through  the  nodal  point  k,  the  angle  A  k  B  will  be  the  visual  angle 
under  which  the  object  is  seen,  and  this  angle  will  equal  the  angle  A'  k  B*. 
The  visual  angle  stands  in  direct  relation  to  the  size  of  the  object,  for 
the  larger  the  latter  is,  the  greater  will  be  the  visual  angle,  and  oon- 
sequently  the  image,  and  vice  versa.     Moreover,  the  visual  angle  wiU 
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also  i 
diminish 


in  size  according  to  the  proximity  of  the  object,  and 
the  latter  is  farther  removed  from  the  eye.     If,  however, 

Fig.  64. 


the  siie  of  the  object  increascB  in  due  proportion  with  its  distance,  it 
will  be  seen  under  the  same  visual  angle.  Thus  A  B  (Fig.  64)  and  a  h 
are  seen  under  the  same  visual  angle,  although  the  former  is  con- 
siderably further  from  the  eye  than  a  h.  From  this  it  will  be  easily 
understood,  that  the  mere  fact  of  a  patient  being  able  to  read  the  smallest 
print  does  not  exclude  a  certain  degree  of  amblyopia.  In  deciding  upon 
l^iis  point,  we  must  always  take  into  consideration  the  distance  at  which 
he  can  read  it,  and  the  state  of  refraction  and  accommodation. 

The  smallest  visual  angle  under  which  an  object  can  be  distinctly 
seen  by  the  eye  is  one  of  5°.  Hence  this  has  been  taken  as  the  standard 
for  detennining  the  acuteness  of  vision,  and  the  test  types  of  Snellen 
and  GKraud  Teulon  have  been  devised  upon  this  principle,  as  has  been 
aJieady  stated  (p.  4),  each  type  being  seen  under  an  angle  of  5°  at 
the  distance  in  feet  corresponding  to  its  number.  Thus  No.  I  is  seen 
at  an  angle  of  5  minutes  at  I  foot.  No.  2  at  2  feet,  etc. 


We  have  now  to  turn  our  attention  to  the  nearer  consideration  of 
the  subject  of  refiraction  and  accommodation. 

By  the  term  "  accommodation "  is  meant  the  power  which  every 
normal  eye  possesses  of  adjusting  itself  almost  imperceptibly  and  un- 
consciously for  different  distances.  At  one  moment,  looking  at  some- 
thing but  a  few  inches  from  the  eye,  at  the  next,  regarding  some  far 
distant  object,  or  taking  in  at  a  glance  the  vast  expanse  of  miles  of 
sceuOTy. 

In  a  normal  eye  the  whole  apparatus  of  accommodation  is  so  beauti- 
fully balanced,  and  its  functions  are  performed  with  such  ease  and  accu- 
racy, that,  although  in  reality  a  voluntary  act,  its  duties  are  fi*om  early 
childhood  fulfilled  intuitively,  unconsciously.  No  wonder,  then,  that 
this  power  of  adjustment  of  the  eye  to  different  distances  has  been  a 
favourite  study  with  some  of  the  most  eminent  physiologists  and 
natural  philosophers. 

2  K 
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That  such  a  power  is  essentially  necessary  will  become  at  once 
apparent  by  a  consideration  of  the  following  fact,  and  a  glance  at 
Pig.  65. 

It  has  been  already  stated  that  the  emmetropic  eye  in  a  state  of 
rest  is  adjusted  for  parallel  rays  a  a,  so  that  these  are  brought  to  a 
focus  upon  the  retina  6,  without  any  effort  of  the  accommodation.  But 
if  the  object  is  now  brought  to  c  (12"*  from  the  eye)  the  rays  will  be 
very  divergent,  and  will  be  focused  behind  the  retina  at  cZ,  unless  ihe 

Fig.  65. 


eye  can  increase  its  power  of  refraction  sufficiently  to  unite  them  upon 
the  retina.  K  not,  circles  of  diffusion  will  be  formed  upon  the  latter, 
and  the  object  consequently  appear  blurred  and  indistinct.  If  the  ac- 
commodation of  the  eye  is  paralysed,  rays  from  the  object  e,  12"  in 
front  of  the  eye,  would  be  brought  to  a  focus  upon  the  retina  by  the  aid 
of  a  bi-conyex  lens  of  12  inches  focus,  which  would  render  the  rays 
parallel  and  thus  enable  the  eye  to  focus  them  upon  the  retina. 

It  is  very  necessary  carefrdly  to  distinguish  between  the  meaning 
of  the  terms  refr*action  and  accommodation,  as  they  signify  two  perfectly 
different  things.  By  refraction  is  understood,  the  passive  power  which 
every  eye  possesses,  when  in  a  state  of  rest, — ».e.,  adjusted  for  its  &r 
point — of  bringing  certain  rays  to  a  focus  upon  the  retina  without  any 
active  effort  or  participation  of  the  muscular  apparatus  of  accommoda- 
tion. This  power  of  refraction  is  due  to  the  form  of  the  eye  and  its 
different  refracting  media. 

We  have  just  seen  (Fig.  65)  that  the  state  of  refraction  of  the  normal 
eye  is  such  that,  when  it  is  in  a  state  of  rest,  parallel  rays  are  brought 
to  a  focus  upon  the  retina  without  any  effort  of  the  accommodation.  Its 
furthest  point  of  distinct  vision  lies  at  an  infinite  distance.  Donders 
terms  this  condition  emmetropia.  He  says,t  "  the  refr*aciion  of  the 
media  of  the  eye  at  rest  can  be  called  normal  in  reference  to  the  situa- 

*  I  may  remind  the  reader  of  the  signification  of  the  following  expressions :  A, 
means  range  of  accommodation;  r,  far  point;  p,  near  point;  ao  (»  0),  infinite 
distance ;  'y  foot ;  ",  inch ;  '",  line. 

t  Bonders  "On  the  Anomalies  of  Accommodation  and  Befraotion  of  the 
£ye,"  p.  81.    New  Sydenham  Sodetj,  1864. 
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ticm  of  the  retina,  only  when  parallel  incident  rays  nnite  on  the  layer 
of  rods  and  bnlbe.  Then,  in  fact,  the  limit  lies  precisely  at  the  measure ; 
then  there  exists  emmetropia  (from  Eju/t€T/>o9,  modmn  tenons,  and  («SY^, 
ocnlns).     Snch  an  eye  we  term  emmetropic. 

^'  This  name  expresses  perfectly  what  we  mean.  The  eye  cannot  be 
called  a  nomKil  eye,  for  it  may  very  easily  be  abnormal  or  morbid,  and 
neTertheless  it  may  be  emmetropic.  Neither  is  the  expression  normally 
constructed  eye  qnite  correct,  for  the  structure  of  an  emmetropic  eye 
may,  in  many  respects,  be  abnormal,  and  emmetropia  may  exist  with 
difference  of  structure.  Hence  the  word  emmetropia  appears  alone  to 
express  with  precision  and  accuracy  the  condition  alluded  to." 

The  state  of  refraction  may  deviate  in  two  ways  from  the  emmetropic 
condition. 

1.  The  principal  focus  of  the  eye,  when  adjusted  for  its  far  point,  lies 
in  front  of  the  retina  (f^g.  ^^)^  so  that  parallel  rays  are  not  brought  to 
a  focus  upon  the  latter,  but  in  front  of  it  /,  and  circles  of  diffusion,  h  &, 
will  be  formed,  only  sufficiently  divergent  rays  being  united  upon  the 
retina.     This  condition  is  termed  myopia ;  also  brachymetropia  (fipaxv9 

Fig.  66. 


brevis,  furpoy^  modus,  o!^,  oculus,  the  limit  lies  within  the  measure), 
and  depends  upon  the  eyeball  being  too  long,  or  the  state  of  refraction 
too  high.  A  suitable  concave  lens  will  be  required  to  unite  the  parallel 
rays  upon  the  retrua  (Fig.  66), 

2.  The  principal  focus  may  lie  behind  the  retina,  so  that  when  the  eye 
is  in  a  state  of  rest,  parallel  rays  are  brought  to  a  focus  behind  the  retina 
(r,  Fig.  67)  at  the  point/.     Circles  of  diffusion  b  h  are  formed,  and  the 

Fig.  67. 
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object  looks  indistinct.  This  condition  is  teimed  hypermetropia  (vn^, 
super,  fUrpop^  modns,  m^,  oculos,  the  limit  lies  beyond  the  measme). 
To  remedy  this  indistinctness  of  the  image,  the  eye  nndergoes  a  change 
in  its  accommodation,  so  as  to  increase  ;its  power  of  refraction,  and 
render  the  parallel  rays  sufficiently  couyergent  to  be  united  upon  ihe 
retina.  The  same  effect  may  be  produced  by  placing  a  suitable  oonTex 
lens  before  the  eye. 

In  order  to  express  that  the  eye  is  not  emmetropic,  Donders  pro- 
poses the  term  ametropia  (from  afieTpo9,  extra  modum,  and  J  ^,  oculus) ; 
and  he  observes  that  brachymetropia  and  hypermetat>pia  are  both, 
therefore,  referrible  to  it.  Formerly  presbyopia  and  myopia  were  sup- 
posed to  be  opposite  conditions.  This  is,  howcTer,  erroneous.  In 
myopia  there  is  an  abnormal  position  of  the  far  point,  whereas  in  pres- 
byopia the  position  of  the  &r  point  is  normal,  but  that  of  the  near 
point  is  changed,  being  removed  fruiher  from  the  eye.  Indeed  presby- 
opia and  myopia  may  co-exist.  Presbyopia  is  not,  therefore,  an  anomaly 
of  refraction,  but  a  diminution  in  the  range  of  accommodation. 

It  has  long  been  a  keenly  debated  question  in  what  the  changes  of 
accommodation  of  the  eye  consist,  and  various  opinions  have  been 
advanced.  Some  have  thought  that  the  cornea  undergoes  some  alte- 
ration during  accommodation  for  near  objects,  so  that  its  power  of 
refraction  is  increased,  and  the  eye  enabled  to  adjust  itself  for  read- 
ing, writing,  Ac. ;  but  apart  frora  other  reasons  against  this  theory, 
Helmholts  has  shown,  with  his  ophthalmometer,  that  there  is  no  alte- 
ration in  the  curvature  of  the  cornea  during  accommodation.  Others 
have  supposed  that  the  muscles  of  the  eyeball  play  an  important  part 
in  bringing  about,  in  conjunction  with  the  ciliary  muscle,  the  adjust- 
ment  for  near  objects.  But  that  this  is  not  the  case  has  been  incontro- 
vertibly  proved  by  a  case  of  Von  Oraefe's,  in  which  all  the  recti  and 
obliqui  muscles  of  both  eyes  were  paralysed,  so  that  the  eyeballs  were 
completely  immoveable,  and  yet  the  power  of  accommodation  was 
perfect. 

It  has  at  length,  however,  been  definitely  settled,  chiefly  by  the 
experiments  of  Cramer  and  Helmholtz  (conducted  independently  of 
each  other),  that  the  necessary  change  in  the  refraction  of  the  eye 
during  accommodation  is  due  to  an  alteration  in  the  form  of  the  crystal- 
line lens.  Helmholtz  found,  by  means  of  his  ophthalmometer,  that  the 
lens  did  not  change  its  position  during  accommodation  for  near  objects, 
but  that  this  was  brought  about  by  a  change  in  the  curvature  of  the 
anterior  and  posterior  surfaces  of  the  lens,  which  become  more  convex 
(the  lens  itself  thicker  from  before  backwards),  so  that  the  lens 
acquires  a  higher  power  of  refraction,  and  consequently  a  less  focal 
distance,  by  which  means  rays  frx>m  even  very  near  objects  are  brought 
to  a  focus  upon  the  retina.     He  found,  vrith  the  ophthalmometer,  that 
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the  eye  andei^^oes  the  following  changes  dnring  accommodation  for 
near  objects  : — 

1.  The  papil  dimimBhes  in  size.  2.  The  pupillary  edge  of  the  iris 
moiTes  forwards.  3.  The  peripheral  portion  of  iris  moves  backwards. 
4l  The  anterior  snr&ce  of  the  lena  becomes  more  convex  (arched),  and 
ita  vertex  moves  forwards.  5.  The  posterior  .sar&oe  of  the  lens  also 
becomes  slightly  more  arched,  bnt  does  not  perceptibly  change  its 
position.     The  lens,  therefore,  becomes  thicker  in  the  centre.* 

As  the  volume  of  the  lena  mnst  remain  the  same,  he  thinks  that  we 
m&y,  moreover,  assome  that  the  transverse  diameter  of  the  lens  be- 
comes diminifihed.  He  finds,  from  calcalation,  that  these  changes  in 
the  lens  are  qnite  sufficient  for  all  accommodative  parposes.f 

Fig.  66  illnatrates  the  changes  which  the  eye  undergoes  dnring  ac- 
commodation.    The  anterior  portion  of  the  eye  is  divided  into  two 


Fig.  es. 


equal  parte.  The  one  half,  f,  shows  the  position  of  the  parts  when  the 
eye  is  adjusted  for  distance,  the  other,  N,  when  it  is  accommodated  for 
near  objects.     When  the  eye  is  in  a  state  of  rest,  the  iris  forms  a  carve 

*  Otto  Beckfir  hu  found  that  id  albiaotic  ejea  the  tpace  between  ths  cilitrj 
pToewcB  >nd  th«  edge  of  the  lena,  becomeB  increased  in  size  during  aceomniodatioD 
for  near  objects.  He  thinks  it  probable  tb&t  the  volume  of  tbe  ciJiuj  proceaset 
Tariea  in  tbe  diflerent  conditions  of  the  accommodution,  and  auppoiei  that  this  is 
due  to  tbe  difference  in  tbe  blood  suppl;  to  the  iris,  vhich  he  thinks  raries  with  the 
dilatation  and  contraction  of  the  pupil, 

t  It  was  found,  with  tbe  ophthalmometer,  that  the  position  of  tbe  reSectiou 
image*  of  a  candle,  produced  bj  the  eomea  and  the  anterior  and  posterior  surfaoes 
of  tbe  lens,  undenrent  a  change  dnnng  accommodation  for  near  objects.  Whilst  the 
reSei  image  &om  the  oomea  remained  unchanged,  that  from  the  anterior  surface 
of  the  lens  a^^iroaobed  tbe  corneal  image  and  diminished  in  siie ;  tbe  image  from 
the  poaterior  sorfisce  of  the  tens  also  diminished  Tery  slightlj  in  size,  but  under- 
went no  ai^>reoiah1e  change  of  position. 
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(a)  in  the  yicinity  of  Schleznm's  canal  (/) ;  bat  when 
for  near  objects,  tbe  fibres  of  the  ins  suffer  contraction,  the  periphery  of 
the  iris  becomes  straightened  (&),  and  the  anterior  chamber  lengthened, 
so  that  its  diminntion  in  depth  is  compensated  for  by  the  adTance  of 
the  anterior  surface  of  the  lens. 

The  question  now  arises  in  what  TnanTiAr  ig  this  change  in  the  fonn 
of  the  lens  produced  ?  There  can  be  no  doubt  now  that  it  is  entirely 
due  to  the  action  of  the  ciliary  muscle.  Cramer,  Donders,  Helmbolix, 
Muller,  as  well  as  many  other  observers,  considered  that  whilst  the 
ciliary  muscle  played  the  most  important  part  in  the  mechanism  of  the 
accommodation,  it  was  materially  assisted  by  the  iris.  Indeed  it  was 
impossible  to  determine  with  accuracj,  even  after  the  most  cuefol 
dissections  and  most  elaborate  investigations,  the  relative  ajnount  of 
importance  of  the  iris  and  ciliary  muscle.  This  question  has  now, 
however,  been  definitely  set  at  rest  by  a  case  which  occurred  in  Yon 
Ghraefe's  clinique,  in  which,  together  with  a  total  absence  of  the  iris  (the 
latter  was  removed  after  an  accident)  the  power  of  acoommodation 
remained  perfect.  Moreover,  on  the  application  of  a  strong  solution  of 
atropine  it  became  completely  paralysed. 


2.— NEGATIVE  ACCOMMODATION. 

Some  ophthalmologists  of  eminence,  more  especially  Yon  Graefeand 
Weber,  have  thought  that  when  the  emmetropic  eye  is  in  a  state  cf 
rest,  it  is  not  quite  adjusted  for  its  furthest  point  of  distinct  vision,  but 
can  become  so  by  a  slight  alteration  in  its  accommodation,  which  may 
be  called  the  negative  accommodation,  in  contradistinction  to  ibepanHve 
which  enables  it  to  adjust  itself  for  near  objects.  Yon  Graefe  has 
thought  that,  by  the  aid  chiefly  of  the  external  muscles  of  the  eyeball 
which  exert  a  slight  pressure  upon  the  eye,  and  thus  somewhat  flatten 
the  cornea,  the  refraction  of  the  eye  is  slightly  diminished,  and  the  &r 
point  removed  still  further  from  the  eye,  than  when  the  eye  is  in  a  state 
of  absolute  rest.  Henke,*  however,  thinks  that  both  the  positive  and 
the  negative  accommodation  are  produced  by  the  action  of  the  ciliaiy 
muscle.  The  former  being  due  to  the  action  of  its  circular  fibres,  the 
latter  to  that  of  its  radial  fibres. 

The  chief  argument  against  the  theory  that  the  eye  accommodcites 
itself  actively  for  distant  objects  is  furnished  by  the  action  of  a  strong 
solution  of  atropine,  which  completely  paralyses  the  power  of  accommo- 
dation, but  does  not  interfere  with  the  distant  vision  of  an  emmetropic 
eye,  and  does  not  change  the  position  of  its  far  point. 

•  "  A.  f.  C,"  Ti,  2,  53. 
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3.— THE  RANGE  OF  ACCOMMODATION. 

Wlien  the  eje  has  assumed  its  highest  state  of  refraction,  it  is 
acoommodated  for  its  nearest  point  of  distinct  vision ;  when  its  state 
of  refraction  is,  on  the  other  hand,  relaxed  to  the  ntmost,  it  is  adjusted 
for  its  frirthest  point. 

But  as  the  power  of  the  ciliary  muscle  is  limited,  the  accommodation 
for  near  objects  must  also  be  limited,  and  the  near  point  cannot  be 
approximated  closer  than  a  certain  distance  to  the  eye.  In  the  youthful 
emmetropic  eye  it  lies  at  about  3^  to  4  inches  from  the  eye,  but  recedes 
further  and  further  with  advancing  age.  The  furthest  point  of  distinct 
vision  in  the  emmetropic  eye  lies  at  an  infinite  distance.  The  furthest 
point  of  distinct  vision  is  expressed  by  the  letter  r  (punctum  remotissi- 
mum),  the  nearest  point  by  p  (punctum  proximum).  The  distance 
between  these  two  is  called  the  range  of  acconmiodation.  The  extent 
of  this  range  varies,  of  course,  according  to  the  strength  and  efficiency 
of  the  ciliary  muscle,  the  elasticity  of  the  lens,  and  the  age  of  the 
patient.  The  distance  of  p  from  the  eye  (measured  frt)m  the  nodal 
point)  is  expressed  by  P,  the  distance  of  r  from  the  eye  by  R.  Now 
the  range  of  accommodation  can  be  easily  found  if  we  assume  it  to 
equal  the  focal  length  of  a  lens  which  would  give  to  the  rays  emanating 
from  an  object  placed  at  the  nearest  point  (p)  a  direction  as  if  they 
came  from  the  furthest  point  (r).  Let  us  suppose  that  the  eye  is  em- 
metropic and  accommodated  for  an  object  placed  at  its  far  point 
(parallel  rays),  if  the  object  is  now  moved  up  to  5"  from  the  eye,  and 
the  latter  does  not  exert  its  power  of  accommodation,  the  rays  from  the 
object  will  be  brought  to  a  focus  behind  the  retina.  In  order  to  unite 
them  upon  the  latter,  a  bi-convex  lens  must  be  placed  before  the  eye, 
whidi  shall  render  the  rays  coming  from  the  object  (placed  at  5") 
parallel,  i.e.,  give  them  the  same  direction  as  they  had  when  the  object 
was  situated  at  an  infinite  distance.  A  5-inch  lens  would  be  required 
for  this  purpose,  for  the  rays  from  an  object  situated  at  its  anterior 
focal  length  would  issue  parallel  fr>om  the  lens.  If  we  now  suppose  this 
auxiliary  lens  placed  within  the  eye,  it  represents  the  accommodation  of 
the  eye,  and  its  power  the  range  of  accommodation,  the  latter  would, 

therefore,  in  this  case  =  -.     The  range  of  accommodation  —maybe 

5  A 

found  by  the  formula  —  =  --  —  —. 

A       F       it 

Let  us  illustrate  this  by  a  few  examples : — 

1.  If  the  furthest  point  lies  at  an  infinite  distance,  B  =  oo,  the 

nearest  point  at  6"  P  =  6",  the  range  of  accommodation  will  be 
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.,  for  •  —  —  =  -.     The  range  of  accommodation  is  here  represented 
6  6        ®       6 

hj  an  auxiliary  lens  of  6  inches  focus. 

2.  If  in  a  myopic  eye,  the  &r  point  lies  at  8"  and  the  near  point 

at  4"    from  the   eye,    the    range    of  accommodation   will   be  -  for 

4       8       8' 

3.  If  a  presbyopic  eye  has  its  far  point  at  an  infinite  diatanoe,  and 

its  near  point  at  10",  the  range  of  accommodation   will  be  —  far 

J-  -  1  =  1 

10        00       10' 

The  following  is  also  a  very  good  method  for  testing  the  range  of 
accommodation,  and  for  qoickly  discoyering  whether  the  eye  is  ennae^ 
tropic,  myopic,  or  hypermetropic  :— 

A  convex  lens  of  6"  or  10"  focus  is  placed  before  the  eye.*  With 
this  lens  the  patient  then  reads  No.  1  of  Snellen,  and  his  fi^r  and  near 
point  are  noted.  The  far  (r)  and  near  point  (p')  thns  found,  stand  in 
such  relation  to  his  real  far  (r)  and  near  point  (p),  that  the  rays  coming 
from  r'  are  refructed  by  the  lens  as  if  they  came  from  r,  those  frtmip' 
being  also  refracted  as  if  they  emanated  frt>m  p.  With  convex  6,  r'  (in 
the  normal  eye)  lies  at  6**  frt>m  the  eye,  for  rays  from  an  object  at  6" 
distance  faUing  on  this  lens,  would  be  rendered  parallel  by  it,  and  would, 
consequently,  impinge  upon  the  eye  as  if  they  came  from  an  infinite 
distance  (the  normal  far  point).  The  near  point  (p)  would  lie  at  about 
2(".     This  varies,  however,  with  the  age  of  the  patient. 

The  range  of  accommodation  is,   therefore,  easily  found  by  the 

formula  —  =:_  —  _.    The  lens  and    its    distance  frx>m   the    eve 
APR  ^ 

(about  i")  are  omitted  in  the  calculation. 

If  (with  convex  6)  the  far  point  (r  )  lies  at  6*,  the  near  point  (p') 

'   A       8      6       6 
Let  us  illustrate  this  proceeding  by  the  following  examples : — 
I.  Myopic  eye.    We  find  that  with  convex  6  r'  =  6",  p'  =  3".    The 
eye  is  consequently  myopic,  for  it  is  not  adjusted  for  the  nonnal  &r 
point  (6"),  but  for  a  nearer  one,  the  rays  from  which  impinge  in  a  diver- 
gent direction  upon  the  eye : — -   =-  —  ?  ~  7 1 • 

•  The  lens  mutt  be  etTOiig,  in  order  that  the  patient  may  really  oommaad  hit 
far  point,  and  that  the  latter  may  be  approximated  to  mnch  that  the  minimum  of 
the  angle  of  dittinction  no  longer  exerts  any  influence,  and  amblyopia  it  therafere 
excluded. 
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Now,  what  glasses  will  this  patient  require  for  infinite  distance  ? 
By  means  of  onr  strong  convex  lens  we  have  chang^  this  eye  into  a 
yerj  myopic  one,  in  &ct,  into  a  myopia  of  •}>,  for  we  shonld  have  to 
place  a  concaye  glass  of  5"  focns  before  convex  6,  in  oider  to  enable  it 
to  see  at  a  distance ;  for  this  concave  glass  wonld  render  parallel  rays 
so  divergent  as  if  they  came  from  5"  distance.  In  order  to  find  the 
proper  concave  glass  for  distance,  we  deduct  concave  5  from  convex  6. 

Hence  the  proper  concave  glass  will  be  No.  30  for  -  —  -  =  —  -- . 

6       5  30 

n.  jEypermetropic  eye.    With  convex  6,  r'  ==  8,  p'  =  3".     The  eye 

IB,  therefore,  hypermetropic,  for  its  far  point  lies  beyond  the  normal  far 

point  (6"). 

Its  ranire  of  accommodation  =  —for-   =_—-=-   . 
^  44        A       3       8       4J 

Above  we  have  only  spoken  of  the  absolute  range  of  accommodation 
which  exists  when  each  eye  is  tried  separately.  Bonders*  has,  how- 
ever, pointed  out  that  we  most  distingnish  two  other  kinds  of  rang^es, 
viz.,  the  hinocidar  and  the  reUUive,  The  hvnocular  comprises  the  accom- 
modation from  the  furthest  point  r,  to  the  nearest  point  p^,  when  both 

eyes  are  tried  together.    The  formula  is  —  =  —  —  — 

Althongh  a  certain  connection  exists  between  the  accommodation 
and  the  convergence  of  the  visoal  lines,  yet  this  connection  is  not  abso- 
Inte  and  definite,  for  we  find  that  the  position  of  the  visual  lines  may 
be  changed,  yet  the  accommodation  remain  the  same ;  for  if  a  prism  of 
moderate  strength  be  placed  with  its  base  outwards  before  one  eye,  the 
convergence  of  the  visual  lines  will  be  greatly  increased  to  overcome 
the  diplopia,  and  yet  the  object  can  be  distinctly  seen  at  the  same 
distance  with  both  eyes.  Again,  the  accommodation  nmy  be  altered, 
and  yet  the  state  of  convergence  remain  the  same,  for  if  we  place 
weak  concave  or  convex  lenses  before  the  eyes,  an  object  can  still  be 
distinctly  seen  at  a  definite  distance.  This  proves  that  the  accommo- 
dation may  be  modified  without  any  change  of  the  convergence  of  the 
visual  lines.  These  experiments  show  that  there  exists  a  certain  inde- 
pendence between  the  convergence  and  the  accommodation,  and  the 
range  of  accommodation  over  which  we  have  control  at  a  given 
convergence  of  the  visual  lines  is  termed  the  relative  range,  and  is  found 

by  the  formula  —  =  —-  —  __.    It  consists,  moreover,  of  two  parts,  the 

Ai       Fi       Ri 

positive  and  the  negative.  The  positive  being  the  part  which  is  dis- 
posable for  a  distance  closer  than  the  point  of  convergence,  whereas 
the  negative  is  the  portion  which  is  required  to  see  an  object  lying 

*  Op.  cit,  110.  Full  explanations,  with  explanatory  diagrams  of  this  subject, 
win  be  found  in  Bonders'  work. 


506  ANOMALIES  OF  RISFRAGTION  AND  AOCOMMODATION. 

beyond  the  point  of  conTorgence  of  the  yisnal  lines.  Now  the  relation  be- 
tween these  two  parts  of  the  relative  lange  of  accommodation  is  of  madi 
practical  importance,  for  it  is  fonnd  that,  in  order  that  the  eyes  may 
be  employed  comfortably  for  some  len^h  of  time  at  near  objects 
(reading,  etc.)*  it  is  absolutely  necessary  that  the  positiTe  part  of  the 
accommodation  shonld  bear  a  certain  proportion  to  the  negatiTe  (it 
should  at  the  very  least  be  equal  to  ^). 

The  best   objects   for   testing  the  range  of  accommodation  are 
Snellen^s  test  types  or  Yon  Graefe's  wire  optometer.     Bat  as  the  latter 
reqnires  some  exactitude  and  intelligence  on  the  part  of  the  patient,  I 
find  it  more  practical,  especially  with  hospital  patients,  to  use  the  test 
types.     If  whilst  they  are  reading  No.  1  we  move  the  type  a  few  tones 
alternately  nearer  to  and  further  from  the  eye,  the  nearest  and  farthest 
point  of  distinct  vision  can  be  readily  ascertained.     Von  Graefe*6  opto- 
meter consists  of  a  small  square  steel  frame,  across  which  a  nomber  of 
delicate,  parallel,  vertical  wires  are  stretched.     This  frame  may  be 
attached  to  a  brass  rod  (graduated  in  inches  and  feet)  upon  wliich  it  is 
moveable ;  or  it  may  be  fastened  to  a  graduated  ta^.     One  end  of  the 
rod,  or  the  bobbin  of  the  tape  is  placed  against  the  forehead  of  ^e 
patient,  and  the  frame  moved  to  the  nearest  point  at  which  the  indi- 
vidual wires  still  look  clearly  and  sharply  defined ;  the  distance  of  this 
point  from  the  eye  is  read  off  from  the  graduated  scale,  and  pat  down 
as  the  near  point  (p).     The  frame  is  then  removed  to  the  greatest 
distance  at  which  t&e  individual  wires  still  appear  sharply  defined,  and 
this  is  noted  as  the  far  point  (r).     The  distance  between  p  and  r  gives 
the  range  of  accommodation.     The  wires  only  appear  sharplj  defined 
when  the  eye  accommodates  itself  perfectly  for  them,  direcUy  ihere  is 
the  slightest  deviation  from  this  perfect  accommodation  (the  frame 
being  too  far  from  or  too  near  to  the  ey^,  the  wires  seem  indistinct, 
thickened,  or  as  if  surrounded  by  a  halo ;  or  coloured  doable  images 
of  them  may  even  appear  in  the  transparent  intervals.     With  the  test 
types  the  examination  is  still  easier,  the  nearest  point  at  which  No.  1 
(Snellen)  can  be  distinctly  and  comfortably  read  is  measured  and  noted 
as  the  near  point,  and  then  the  frurthest  point  (in  an  emmetropic  eye 
No.  I  of  Snellen  should  be  read  up  to  1',  No.  xx  up  to  20')  is  measured 
and  noted. 

4— MYOPIA. 

It  has  been  already  shown  that  in  myopia  parallel  rays  (emanating 
from  an  object  at  an  infinite  distance)  are  brought  to  a  focus  in  front 
of  the  retina,  and  that  only  sufficiently  divei^gent  rays  are  united  upon 
the  latter.  This  is  either  due  to  the  antero-posterior  axis  of  the  eye- 
ball being  too  long,  or  to  the  refracting  power  of  the  eye  being  too 
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high.  In  order  somewhat  to  improve  their  sight  for  distant  objects, 
sliori-sighted  persons  nip  their  eyelids  slightly  together.  Thej  in  this 
'waj  diminish  the  size  of  the  circles  of  diffusion  by  narrowing  the 
palpebral  aperture,  and  also  render  the  eye  slightly  less  myopic  by  the 
pressure  which  is  thus  exerted  upon  the  eyeball. 

The  anterior  chamber  is  generally  somewhat  deeper,  and  the  pupil 
somewhat  larger  in  the  myopic  than  in  the  emmetropic  eye.  If  the 
myopia  is  considerable  in  degree,  the  eyeball  appears  abnormally  large 
and  prominent,  the  lids  are  widely  apart,  and  the  lateral  movements  of 
the  eye  somewhat  curtailed.  The  increase  in  the  length  of  the  eye- 
ball, and  the  squarely  ovoid  shape  of  its  posterior  portion  can  be  easily 
recognised  when  the  eye  is  turned  far  inwards  towards  the  nose,  the 
little  hollow  which  exists  in  the  emmetropic  eye  between  the  outer 
canthus  and  the  globe  having  disappeared. 

Myopia  is  frequently  congenital,  and  often  hereditary,  and  its 
existence  may  also  be  sometimes  traced  back  through  several  gene- 
rations, increasing  perhaps  somewhat  in  degree  in  each  successive 
generation.  It  may  also  occur  in  several  members  of  the  same 
family. 

The  most  frequent  cause  of  myopia  is  an  abnormal  increase  in  the 
length  of  the  eyeball  in  its  antero^posterior  axis.  This  extension  occurs 
chiefly  at  the  posterior  portion  of  the  globe,  and  may  give  rise  to  a 
more  or  less  considerable  ovoid  bulging  (posterior  staphyloma),  which 
is  accompanied  by  thinning  and  atrophy  of  the  choroid  and  sclerotic 
(vide  the  article  on  Sclerotico- Choroiditis  Posterior,  p.  427).  But  even 
if  this  should  not  be  present,  the  ophthalmoscope  often  reveals  a 
hyperasmic  and  congested  condition  of  the  optic  nerve  and  retina, 
especially  if  the  eyes  have  been  much  overworked  by  artificial  light. 

It  is  also  supposed  by  some,  that  long-continued  work  at  near 
objects  may  produce  myopia.  For  persons  thus  employed,  continually 
accommodate  for  a  very  near  point,  their  crystalline  lens  has,  therefore, 
constantly  to  assume  a  more  convex  form,  and  after  a  time,  it  may  not 
be  able  quite  to  regain  its  original  form,  even  when  the  necessity  for 
adjusting  itself  for  near  objects  no  longer  exists.  The  eye  has  in  fact 
become  somewhat  myopic. 

The  production  and  increase  of  myopia  by  continuous  use  of  the 
eyes  at  near  objects,  appear  to  find  their  explanation  chiefly  in  the  fact 
that  the  inner  tunics  of  the  eyeball  become  congested.  The  near 
approach  of  the  object  necessitates  a  strong  convergence  of  the  optic 
axes,  which  causes  an  accumulation  of  blood  in,  and  congestion  of,  the 
iimer  tunics  of  the  eyeball,  these  conditions  being  increased  still  more 
by  the  stooping  position  generally  indulged  in  during  such  employment. 
We  can  easily  imderstand  that  this  congestion  and  augmentation  in  the 
pressure  of  the  ocular  fluids  must,  if  long  continued,  necessarily  lead 
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to  an  extension  of  the  tnnics  at  the  posterior  pole,  and  thns  gtre  rise 
to  posterior  staphyloma. 

The  seeds  of  short-sightedness  are  frequently  sown  in  childhood, 
either  through  a  premature  over-exertion  of  the  eyes  at  near  ofcgects, 
or  through  some  affection  of  the  refractiye  media  (the  cornea  or  lens). 
The  cornea  may,  for  instance,  he  clonded,  and  then  the  patient  often 
brings  the  object  very  close  to  the  eye,  in  order  to  obtain  larger  and 
more  distinct  retinal  images,  and  thns  myopia  maj  be  soon  indnced. 
The  same  thing  may  occur  when  the  lens  is  somewhat  opaqne ;  thus 
it  is  well  known  that  lamellar  cataract  frequently  becomes  complicated 
with  short  sight. 

There  can  be  no  doubt  that  the  degree  of  myopia  is  often  greatly 
increased  during  childhood  by  long  continued  study,  more  especially 
by  insufficient  illumination  and  a  fiaidty  construction  of  the  taldes  or 
desks  at  which  the  pupils  read  and  writa  An  insufficient  illumination 
necessitates  a  close  approximation  of  the  object,  which  giv^  rise  to 
straining  of  the  accommodation  and  congestion  of  the  eyes.  A  fiialty 
construction  of  the  tables,  or  of  the  distance  between  the  latter  and  the 
seats,  is  also  injurious  by  forcing  the  children  to  stoop.  An  interesting 
and  valuable  monograph  has  been  written  by  Dr.  Cohn*  upon  this 
subject.  He  examined  the  eyes  of  10,060  school  children,  and  ooold 
distinctly  trace  the  increase  in  the  proportion  of  the  myopia  according 
to  the  construction  of  the  desks  and  the  lighting  of  the  schooUiooms. 

It  was  formerly  supposed  that  increased  convexity  of  the  cornea 
was  the  cause  of  myopia,  but  this  is  erroneous,  for  Bonders  has  found 
that  the  cornea  is  as  a  rule  less  convex  in  myopic  persons  than  in  the 
emmetropic.  Increase  of  the  curvature  of  the  cornea  (as  in  conical 
cornea)  may,  however,  give  rise  to  myopia.  We  sometimes  al«o  find 
that  persons  suffering  from  incipient  cataract  become  somewhat  myopic, 
and  see  better  at  a  distance  with  concave  glasses.  The  real  explana- 
tion of  this  fact  is  still  uncertain,  but,  it  may  perhaps  be  due  to  a 
slight  swelling  (?)  of  the  lens,  and  a  consequent  increase  in  its  power 
of  refraction. 

The  diagnosis  of  myopia  is  generally  a  matter  of  no  difficulty.  The 
far  point  of  distinct  vision  is  more  or  less  approximated  to  the  eye,  in 
consequence  of  which  distant  objects  cannot  be  clearly  distinguished, 
and  a  suitable  concave  lens  is  required  to  render  them  distinctly  per- 
ceptible. We  must  be  upon  our  guard,  however,  not  at  once  to 
pronounce  a  person  short-sighted  because  he  holds  small  objects  (such 
as  small  print)  "^ry  close  to  the  eye,  or  because  he  cannot  see  well  at 
a  distance,  for  we  shall  hereafler  point  out  that  this  may  also  occur  in 
hypermetropia,  in  which  case  convex  and  not  concave  glasses  are 
required  to  remedy  this  defect. 

*  Dr.  Cohn,  Untenuohung  der  Aagen  tod  10,060  Sehulkindeni.    Leipaic,  1867. 
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Together  with  the  myopia  there  is  frequently  present  more  or  less 
amblyopia  or  weakness  of  sight.  This  is  especially  the  case  if  there  is  a 
considerable  d^ree  of  sderotico-choroiditis  posterior,  and  appears  to 
be  chiefly  due  to  the  stretching  of  the  inner  tunics  of  the  eye,  more 
especially  of  the  light  conducting  elements  of  the  retina.  The  impair- 
ment of  sight  may  also  be  due  to  opacities  in  the  -vitreous  humour  or 
the  lens.  Myopic  eyes  are  ofken  very  irritable,  so  that  prolonged  use  in 
reading  or  writing  causes  them  to  become  red,  hot,  and  very  painful. 
This  may  be  partly  due  to  irritability  and  congestion  of  the  inner 
tnnios,  or  it  may  be  caused  by  a  weakness  of  the  internal  recti  muscles, 
which  are  not  sufficiently  strong  to  maintain  the  requisite  degree  of  con- 
vergence. If  this  insufficiency  is  developed  to  a  considerable  degree,  it 
gives  rise  to  marked  symptoms  of  asthenopia  and  fatigue  of  the  eyes 
(vide  the  article  on  Muscular  Asthenopia).  We  may  easily  distinguish 
simple  myopia  from  that  complicated  with  amblyopia,  by  the  fact  that 
the  former  can  be  completely  corrected  by  suitable  concave  glasses. 
The  less  the  concave  glasses  correct  the  myopia,  the  greater  is  the 
degree  of  the  co-existing  amblyopia,  and  vic6  versd. 

OpfUhalmoscopic  diagnosis  of  Myopia, — ^We  may  also  recognise  the 
existence  of  myopia,  and  ascertain  its  approximative  degree,  by  means 
of  the  ophthalmoscope,  and  this  will  often  be  found  very  useful  in 
practice,  particularly  when  the  patient's  statements  are  not  very  trust- 
worthy. We  can  diagnose  the  existence  of  myopia  by  the  following 
appearances : — 

I.  If  we  examine  a  highly  myopic  eye  in  the  erect  image  (that  is 
merely  with  the  mirror,  without  any  convex  lens  before  it),  we  are  at 
once  struck  by  the  fact,  that  we  can  see  the  details  of  the  fundus  at 
some  distance  from  the  eye.  If  we  regard  one  of  the  retinal  vessels  or 
the  optic  disc,  and  move  our  head  slightly  to  one  side,  we  notice  that 
the  image  moves  in  the  contrary  direction ;  if  we  move  to  the  right  it 
moves  to  the  left,  and  vice  versd,  so  that  we  obtain  a  reverse  image  of 
the  background  of  the  eye. 

Fig.  69. 


Fig.  69  will  at  once  explain  the  reason  of  this.  Let  a  be  a  veiy 
short-sighted  eye  (m  =  i),  and  b  the  eye  of  the  observer :  a  being  in 
a  state  of  rest  is  adjusted  for  its  far  point  (c),  which  lies  4"  in  front  of 
the  eye.     The  rays  from  the  fundus,  therefore,  pass  out  of  the  eye  in  a 
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strongly  oonvergent  direction,  and  meet  at  e,  and,  crossing*  there,  fall 
in  a  divergent  direction  upon  the  eye  of  the  observer.  If  the  latter  be 
myopic  (accommodated  for  divergent  rays  when  his  eye  is  in  a  state  of 
rest),  they  may  be  nnited  npon  his  retina  (h)  withont  the  aid  of  any 
correcting  lens  behind  the  ophthahnoscope.  Bnt  if  his  eye  is  emme- 
tropic  he  will,  if  adjusted  for  his  &r  point,  require  a  snitable  convex 
lens  behind  the  mirror,  in  order  to  render  the  divergent  rays  paralleL 
If  he,  however,  accommodates  himself  for  a  sufficiently  near  point,  he 
will  be  able  to  unite  the  divergent  rays  upon  his  retina  without  any 
correcting  lens.  The  reversed  image  of  the  eye  represented  in  Fig.  09 
(the  myopia  of  which  =  i)  will  be  seen  at  a  distance  of  about  7" — 8'\ 
because  as  the  rays  from  it  cross  at  e,  the  upper  ray,  e,  beoomes  the 
lower  ray  after  they  have  crossed,  and  the  lower  ray,  d,  beoomes  the 
upper. 

n.  In  order  to  examine  a  myopic  eye  in  the  erect  image,  it  will  be 
necessary  to  place  a  suitable  concave  lens  behind  the  mirror,  so  as  to 
obtain  a  distinct  image  of  the  fundus;  the  greater  the  myopia  the 
stronger  must  this  concave  glass  be,  and  the  nearer  must  the  observer 
approach  to  the  eye.  The  strength  of  this  correcting  concave  lens  will 
also  enable  us  approximately  to  estimate  the  degree  of  the  myopia,* 
which  will  be  always  somewhat  less  than  the  strength  of  the  correcting 
lens.  The  field  of  vision  will  appear  smaller,  and  the  image  nearer  the 
eye  of  the  observer,  than  in  the  emmetropic  eye.  The  image  is  also  less 
bright  in  colour  and  less  illuminated,  but  apparently  larger,  for  we 
cannot,  as  in  the  emmetropic  eye  (the  size  of  the  pupU  being  equal) 
overlook  the  whole  expanse  of  the  optic  disc  at  a  glance,  bnt  only  a 
portion  of  it.  In  the  indirect  mode  of  examination,  the  image  of  the 
disc  will  be  less  than  that  of  the  emmetropic  eye,  on  account  of  its 
being  formed  nearer  to  the  object  lens. 

Myopia  may  run  a  very  variable  course.  In  some  cases  its  progress 
is  marked  and  rapid,  in  others  slow  and  insidious ;  in  the  most  favour* 
able  cases  it  remains  stationary  at  the  adult  age.  It  is  generally,  how- 
ever, somewhat  progressive,  especially  between  the  ages  of  15  and  25,  and 
often  markedly  so  in  hereditary  myopia,  or  if  the  patients  employ  their 
eyes  a  great  deal  in  reading,  sewing,  etc.  A  moderate  degree  of 
stationary  or  but  slowly  progressive  myopia  causes  but  little  annoyance 
to  the  patient ;  but  it  is  very  different  if  its  degree  is  very  considerable 
and  its  progress  marked  and  rapid,  for  in  the  latter  case  it  is  almost 
always  accompanied  by  symptoms  of  irritation  and  inflammation  of  the 
inner  tunics  of  the  eyeball,  giving  rise  to  redness,  heat,  and  ciliary 
neuralgia  during  prolonged  work  at  near  objects. 

*  For  a  Te^  fuU  and  valuable  explanation  of  the  determination  of  the  state  of 
refraction  by  the  aid  of  the  ophthalmosoopei  I  most  refer  the  reader  to  Maathner's 
Lehrbttoh  der  Ophthalmoacopie. 
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It  is  of  oonseqnenoe,  both  in  the  prognoaiB  and  treatment  of  myopia, 
carefully  to  watch  its  progress,  and  accurately  to  ascertain  and  note  the 
degree  of  myopia  at  the  commencement,  so  that  we  may  hereafter  be 
able  to  determine  whether  the  disease  has  remained  stationary  or  pro- 
gressed,' and  in  the  latter  case,  to  know  the  extent  and  rate  of  snch 


The  popnlar  idea  that  myopia  diminishes  with  old  age  is  not  quite 
oorrect,  althongh  it  is  true  that  distant  vision  is  somewhat  improved 
by  the  diminution  in  the  size  of  the  pupil.  Moreover  the  senile  change 
(sclerosis)  in  the  lens  may  slightly  diminish  the  myopia. 

With  regard  to  the  prognosis  of  short  sight,  it  may  be  stated  that 
there  is  nothing  to  be  feared  from  a  slight  stationary  myopia;  but  it  is 
very  different  when  the  latter  is  high  in  degree,  progressive,  and  asso- 
ciated with  considerable  sclerotico-choroiditis  posterior,  for  then  it  is 
always  a  source  of  danger  to  t^he  eye.  There  is  a  popular  fiillacy  that 
short-sighted  eyes  are  particularly  strong,  and  even  some  medical  men 
participate  in  it.  But  this  is  quite  erroneous,  indeed  a  myopic  eye 
must  be  looked  upon  as  unsound,  more  especially  if  the  disease  is  exten- 
sive and  prc^ressive.  In  such  cases  care  must,  therefore,  be  taken  that 
the  patient  avoids  all  employment  or  amusement  that  may  hasten  the  pro- 
gress of  the  myopia,  or  give  rise  to  irritation  and  straining  of  the  eye. 

It  is  of  much  consequence  in  myopia  that  the  spectacles  should  be 
selected  with  accuracy  and  care,  for  if  they  are  unsuitable,  more  espe- 
cially if  they  are  too  strong,  they  may  prove  very  injurious  to  the  eye. 
The  proper  strength  is  rapidly  and  easily  found  in  the  following 
manner: — 

The  degree  of  the  myopia  must  in  the  first  place  be  ascertained  with 
exactitude,  by  trying  the  furthest  distance  at  which  the  patient  can 
read  No.  1.  If  he  can  do  so  up  to  10"  from  the  eye,  his  far  point  (r) 
lies  at  10",  and  his  myopia  =  -iV  >  for  a  concave  lens  of  10"  focus 
would  enable  him  to  see  at  an  infinite  distance,  as  it  would  give  to 
parallel  rays  a  divergence  as  if  they  came  from  a  point  10"  in  frx>nt  of  the 
lens  (the  patient's  far  point).  The  position  of  r,  therefore,  always 
afibrds  us  a  clue  to  the  number  of  the  concave  lens  required,  but 
although  No.  10  would  be  theoretically  the  proper  glass,  we  find  practi- 
cally that  it  would  be  somewhat  too  strong.  The  reason  of  this  is,  that 
the  convergence  of  the  optic  axes  at  10"  prevents  the  eye  from  exactly 
accommodating  itself  for  its  far  point,  the  latter  being  only  attainable 
when  we  look  at  distant  objects  with  parallel  optic  axes.  Hence  con- 
cave 11  or  12  would  be  the  glass  really  suitable.  Whether  a  g^venlens 
is  accurately  suited  to  the  patient's  sight,  can  be  easily  determined  in 
the  following  manner : — Let  us  return  to  the  case  above  referred  to  of 
a  myopia  =  -^.  With  concave  10  the  patient  is  able  to  read  No.  xx 
of  Snellen  at  20',  hence  his  Y  =  1.     In  order  to  determine  whether 
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No.  10  is  ezactlj  the  right  glass,  we  alternately  place  before  it  weak 
ooncave  and  convex  glasses  and  try  their  effect.  If  weak  concave 
glasses  improve  the  sight,  the  original  lens  (No.  10)  is  too  weak ;  if,  on 
,the  other  hand,  weak  convex  glasses  improve  it,  it  is  too  strong. 
If  neither  concave  nor  convex  glasses  render  any  improvement,  the 
original  lens  suits  exactly.  The  proper  glass  can  be  easily  found  by 
a  very  simple  calcnlation ;  for  if  the  myopia  =  ^,  and  convex  50 
improves  the  sight  still  more  (convex  40  making  it  worse),  the  original 
glass  is  somewhat  too  strong,  and  we  most  deduct  -^  from  it.     The 

proper  glass  will  be  — ,  for  JL  -   2.  =  Ji .      We  try  concave  13 
^    ^      ^  12^         10        50         12J  ^ 

and  find  that  neither  concave  nor  convex  glasses  render  any  improve- 
ment. 

If  the  original  lens  (i^)  was  most  improved  by  the  addition  of 
concave  50,  it  was  too  weak,  and  a  concave  lens  of  about  9  inches  focus 

111 
will  be  required  ^*^^  To  "^  50  ^  Ri 

As  a  general  rule,  the  weakest  glass  which  neutralizes  the  myopia 
may  be  given. 

If  a  myope  desires  to  have  spectacles  to  enable  him  to  see  at  a 
distance  of  about  2  feet  (for  reading  music,  etc.),  the  proper  glasses  can 
be  easily  found  by  the  following  calculation : —  If  his  myopia  =  -^,  and 
he  wishes  to  see  distinctly  at  24"  the  formula  will  be  —  -j^  +  i^  =  — 
•y^,  and  concave  24  will  be  the  proper  glass. 

The  degree  of  the  patient's  range  of  accommodation  materially 
influences  the  choice  of  spectacles,  and  the  question  as  to  whether  or 
not  he  may  be  allowed  their  use  for  reading,  writing,  etc. 

The  range  of  accommodation  may  be  tested  in  the  manner  already 
described,  by  finding  the  nearest  and  furthest  point  at  which  No.  1 
can  be  read  with  ease,  and  then  deducting  the  latter  from  the  former 

according  to  the  formula  _  =  -  —  — 
*  APR. 

The  following  plan,  recommended  by  Donders,  is  however  stiU  better, 
as  it  allows  the  patient  really  to  accommodate  for  his  far  point.  The 
myopia  having  been  neutralized  by  the  proper  concave  glasses,  so  that 
the  patient  can  read  No.  xx  at  20',  the  position  of  his  near  point 
(with  these  glasses)  is  now  found,  if  it  lies  at  5",  his  range  of  accom- 
modation =  -,  for  as  r  =  00 ,  and  p  5",  -  =  -  —  — -  =  - 
5  *^       A       5       00        5. 

In  determining  the  degree  of  myopia,  each  eye  should  always  be 
tested  separately,  for  the  degree  generally  varies  somewhat  (often 
considerably)  in  the  two  eyes.  The  question  as  to  what  glasses  should 
be  given  when  there  is  any  marked  difference  in  the  two  eyes,  either  in 
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the  degree  of  myopia,  or  in  the  refraction  itself  (the  one  eye  being 
periiape  myopic,  the  other  hypermetropic)  will  be  considered  hereafter. 

There  is  no  harm  in  permitting  myopic  persons  to  wear  sach 
glasses  for  distance,  as  jnat  neutralize  their  myopia,  especially  if  the 
d^ree  of  short  sight  is  bnt  moderate.  K  the  patient  is  young,  the 
myopia  slight,  and  his  range  of  accommodation  good,  he  may  even  be 
permitted  to  wear  these  glasses  in  reading  and  writing,  as  in  such  cases 
the  myopia  shows  bat  little  tendency  to  increase.  But  if  the  latter  is 
considerable,  the  range  of  accommodation  diminished,  and  the  acute- 
ness  of  vision  impaired,  the  myopia  should  not  be  quite  neutralized. 
The  patient  may,  however,  use  a  binocular  concave  eye-glass  before  his 
spectacles  when  he  desires  to  see  distant  objects  very  distinctly.* 

For  the  purpose  of  reading  music,  I  think  it  best  to  give  patients 
spectades  suited  for  a  distance  of  2' — 3',  for  if  the  myopia  is  con- 
siderable, and  they  use  glasses  which  completely  neutralize  it  for 
distance,  the  size  of  the  music  is  inconveniently  diminished,  and  thus 
becomes  somewhat  indistinct  and  difficult  to  decipher. 

We  now  come  to  the  question  whether  myopic  persons  should  wear 
glasses  in  reading,  sewing,  writing,  etc.,  and  the  answer  to  this  must 
depend  upon  several  circumstances. 

Where  the  myopia  is  but  slight  in  d^ree  (less  than  -j^^),  they  may 
be  dispensed  with— or,  if  the  employment  is  not  continued  for  any  length 
of  time,  the  distance  glasses  may  even  be  worn,  but  the  type  must  be 
held  at  a  greater  distance,  otherwise  the  eye  becomes  fatigued,  and  the 
accommodation  strained.  Indeed,  I  find  that  it  is  less  trying  and  more 
comfortable  for  such  patients  to  read  without  their  glasses. 

If  the  myopia  is  considerable  in  degree,  so  that  the  print  has  to  be 
held  very  close  to  the  eye,  glasses  should  be  prescribed  which  will  remove 
the  &r  point  to  about  14" — 16",  for  this  will  prevent  the  necessity 
of  stooping,  which  causes  an  increased  flow  of  blood  to  the  eye,  and  an 
increase  in  the  tension  of  the  intra-ocular  fluids.  This  congestion  of 
the  eye  greatly  tends  to  promote  the  development  of  sclerotico-cho- 
roiditis  posterior,  intra-ocular  hffimoirhage,  and  detachment  of  the 
retina^  which  are  so  apt  to  occur  in  very  short-sighted  persons.  For 
these  reasons,  we  should  direct  myopes  to  read  with  their  heads  well 
thrown  back,  and  to  write  at  a  sloping  desk.  Strict  injunctions  must 
also  be  given  against  the  habit  of  reading  in  the  recumbent  position, 
either  in  bed  or  on  a  couch,  as  this  produces  great  congestion  of  the 
eyes. 

But  the  strong  convergence  of  the  optic  axes  which  takes  place 

*  In  yery  high  degrees  of  myopia,  I  hare  found  Steinheil*8  glass-cone  rerj  useful 
for  distant  objects,  as  it  acts  like  a  Gkdilean  telescope.  It  consists  of  a  small  cone 
of  solid  glass,  the  base  of  which  is  oonrez,  and  the  opposite  surfiice  concare.  It  is 
about  one  inch  in  length,  and  can  be  readil j  carried  in  the  waistcoat  pocket. 
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when  the  object  has  to  be  held  doee  to  the  eje,  is  also  a  source  of  great 
danger,  for  it  is  always  accompanied  by  an  increased  tension  of  the 
eyeball  and  of  the  accommodation.  The  latter  is  an  associated  action, 
not  arising  from  the  mechanism  of  the  convergence,  bnt  existing  within 
the  eye  itself,  and  may,  consequently,  easily  give  rise  to  an  increase  of 
the  myopia.  But  besides  this,  the  pressure  of  the  muscles  upon  the 
eyeball  is  greater  when  the  optic  axes  are  convergent  than  when  they 
are  parallel,  and  this  increase  of  pressure  must  tend  to  give  rise  to  the 
development  of  posterior  staphyloma,  and  to  hasten  its  progress.  The 
increase  in  the  tension  of  the  eyeball  is  particularly  marked  when  the 
internal  recti  muscles  are  weak,  and  thus  render  the  convergence  of 
the  optic  axes  more  difficult. 

Now  if  we  afford  such  very  short-sighted  persons  the  use  of  glasses 
which  enable  them  to  read  and  write  at  a  distance  of  14  or  16  inches 
from  the  eye,  we  do  away  with  the  necessity  of  a  considerable  con- 
vergence of  the  optic  axes,  the  stooping  position,  and  the  evils  to  which 
these  give  rise. 

But  the  patient  must  be  warned  not  to  bring  the  type  close  to  him 
when  the  eyes  become  a  little  tired,  for  this  would  strain  and  fetigue 
the  accommodation ;  but  the  book  should  then  be  laid  aside  for  a  few 
minutes,  and  the  eyes  rested. 

Spectacles  may  also  be  used  for  near  objects  in  those  cases  in  which 
the  myopia  is  accompanied  by  muscular  asthenopia  (depending  upon 
an  insufficiency  or  weakness  of  the  internal  recti  muscles),  which  mani- 
fests itself  as  soon  as  the  patient  has  worked  at  near  objects  for  a 
short  time. 

Whilst  the  use  of  spectacles  for  near  objects  may  be  permitted  with 
advantage  in  the  above  forms  of  myopia,  it  must  be  forbidden  if  the 
range  of  accommodation  is  very  limited,  and  if  the  patients  suffer  from 
such  a  degree  of  amblyopia  (generally  depending  upon  sclerotico-cho- 
roiditis  posterior),  that  they  are  unable  to  read  No.  2  or  8  of  Snellen's 
types.  The  glasses  will  diminish  the  size  of  the  letters,  and,  in  order 
to  see  them  under  a  larger  visual  angle,  the  patient  will  bring  the  object 
very  close  to  the  eye,  which  will  cause  the  accommodation  to  be  greatly 
strained,  the  intra-ocular  tension  to  be  increased,  and  serious  mischief 
will  but  too  surely  ensue.  Spectacles  should  not,  therefore,  be  per- 
mitted for  near  objects  when  marked  amblyopia  exists. 

If  the  myopia  is  very  considerable,  we  generally  find  that  only  one 
eye  is  employed  for  near  objects ;  the  convergence  of  the  optic  axes 
being  therefore  annulled.  Donders  says  with  reference  to  this  point, 
**  This  appears  to  me  to  be  ofben  a  desirable  condition :  in  strong  myopia 
binocular  vision  loses  its  value,  and  the  tensiorr  which  would  be  required 
for  it  caimot  be  otherwise  than  injurious.  Now,  in  such  cases,  for 
reading  no  spectacles  are  given ;  in  the  first  place,  because  the  acute- 
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ness  of  Yision  has  nsnallj  somewliat  decreased,  and  the  dimination  of 
concave  glasses  is  now  tronblesome ;  in  the  second  place,  because,  with 
the  retrocession  of  r,  injnrions  efforts  at  convergence  and  at  binocular 
vision  might  be  excited.     In  any  case  the  spectacles  should  be  so  weak 
as  to  avoid  these  results.*' 

5.— PRESBYOPIA. 

The  first  symptom  of  presbyopia  is  that  small  objects  (small  type,  fine 
needlework,  etc.)  cannot  be  seen  with  such  ease  or  at  so  short  a  distance 
«8  before.  In  order  to  see  minute  objects  more  distinctly,  the  patient  is 
obliged  to  remove  them  further  from  the  eye,  or  even  to  seek  a  bright 
light,  so  as  to  diminish  the  circles  of  difiusion  upon  the  retina  by  nar- 
rowing the  size  of  the  pupil.  But  as  the  retinal  images  of  these  fine 
objects  are  very  small,  on  account  of  the  distance  at  which  they  are 
held,  he  will  soon  experience  a  commensurate  difficulty  in  clearly  dis- 
tinguishing them,  the  print,  for  instance,  will  get  indistinct  and  con- 
fused, and  the  eyes  become  fatigued  and  painful. 

In  simple  presbyopia,  the  far  point  is  at  a  normal  distance  from  the 
eye,  parallel  rays  are  united  upon  the  retina,  and  neither  concave  nor 
convex  glasses  (even  after  the  instillation  of  atropine)  at  all  improve 
distant  vision.  The  eye  is  neither  myopic  nor  hypermetropic.  There 
is  in  fact  no  anomaly  of  refraction,  but  only  a  narrowing  of  the  range 
of  accommodation ;  the  near  point  is  removed  too  far  from  the  eye, 
and  hence  the  difficulty  of  accurately  distinguishing  small  objects. 

Amblyopia  sometimes  co-exists  with  presbyopia,  and  may  even  be 
mistaken  for  it,  as  the  amblyopic  patient  likewise  cannot  see  very  small 
objects  distinctly,  and  convex  glasses  also  improve  his  sight.  But  in 
simple  presbyopia  (uncomplicated  with  amblyopia)  we  should  be  able 
to  restore  the  normal  acuity  of  vision  and  range  of  accommodation 
by  the  proper  convex  glass.  With  its  aid,  the  patient  should  be  able  to 
rend  No  1  at  8" ;  hence  if  he  can  only  decipher  No.  2  or  No.  4,  or  is 
obliged  to  hold  the  print  closer,  he  is  also  amblyopic. 

Bonders  has  found  that  in  the  emmetropic  eye  the  near  point 
gradually  recedes,  even  from  an  early  age,  further  and  further  from  the 
eye.  This  recession  commences  about  the  age  of  10,  and  progresses 
regularly  with  increasing  years.  At  40  it  lies  at  about  8'',  at  50,  at  11" 
— 12,"  and  so  on.  In  the  emmetropic  eye,  no  inconvenience  is  generally 
experienced  from  this  recession  till  about  the  age  of  40  or  45.  This 
change  in  the  position  of  the  near  point  is  met  with  in  all  eyes,— -the 
emmetropic,  hypermetropic,  and  myopic. 

But  the  far  point  also  begins  in  the  normal  eye  to  recede  somewhat 
about  the  age  of  50,  so  that  the  eye  then  becomes  slightly  hypermetro- 
pic (distant  vision  being  improved  by  convex  glasses).    At  70  or  80 
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jears  of  age,  the  lijpermeiat>pia  may  =  -^^  %,e,^  the  ptttient  can  see 
diatinctlj  at  a  distance  with  a  convex  glass  of  24"  focus.  This  bjper- 
metropia,  which  is  at  first  only  acquired,  may  afterwarda  became  abeo- 
Inte ;  so  that  the  patient  is  not  only  nnable  to  accommodate  for  divvr- 
gent,  but  even  for  parallel  rays. 

The  recession  of  the  near  point  from  the  eye,  and  the  consequent 
narrowing  of  the  range  of  accommodation,  are  far  more  dne  to  a  change 
in  those  parts  within  the  eye  which  are  passively  changed  dnrin^  the 
act  of  accommodation,  than  to  an  alteration  in  those  which  through 
their  activity  bring  about  the  latter.  For  the  ciliary  muscle,  the 
active  agent  of  accommodation,  is  generally  normal,  althoug^h  it  may, 
later  in  life,  undergo  senile  changes.  Whereas,  the  passively  fhamged 
organ  of  accommodation,  the  crystalline  lens,  gradually  becomes  more 
and  more  firm  with  advancing  years,  and  in  consequence  of  this 
increased  firmness,  the  same  amount  of  muscular  action  cannot  psoduoe 
the  same  change  in  the  form  of  the  lens  as  heretofore. 

At  first,  of  course,  no  inconvenience  is  experienced  finom  this  gradual 
recession  of  the  near  point ;  we  do  not,  in  fact,  notice  it  until  the  dis- 
tance is  BO  considerable  that  we  cannot  easily  distinguish  small  objects. 
When  are  we,  then,  to  consider  an  eye  presbyopic  ?  Donders  thinks 
this  should  be  done  as  soon  as  the  near  point  has  receded  further  than 
8"  from  the  eye ;  for  as  soon  as  this  is  the  case,  patients  generaUy  begin 
to  complain  that  continued  work  at  small  objects  has  become  irksome 
and  fatiguing.  We^  however,  sometimes  meet  with  persons  with  tctj 
strong  sight,  who  can  read  and  write  for  hours  without  experiencing 
any  inconvenience,  even  although  their  near  point  may  be  II" — ^12" 
from  the  eye.  But  these  cases  are  exceptional.  Let  us,  therefore,  with 
Donders,  consider  presbyopia  to  begin  when  the  near  point  is  removed 
further  than  8"  fron^  the  eye. 

The  degree  of  presbyopia  (Pr)  may  be  easily  found  if  we  decide  upon 
a  definite  distance  (e.^.,  8")  as  the  commencement  of  presbyopia,  for  we 
have  then  simply  to  deduct  the  presbyopic  near  point  (p')  frt>in  this. 
Thus  if  p'  Ues  at  16"  the  presbyopia  =  ^,  for  ^  —  -^  =  ^.  Hence 
convex  16  will  neutralize  the  presbyopia  and  bring  the  near  point  again 
to  8". 

It  will  perhaps  have  aheady  struck  the  reader,  that  if  presbyopia  is 
assumed  to  commence  when  the  near  point  has  receded  further  than  8" 
from  the  eye,  not  only  the  emmetropic,  but  also  the  myopic  and  hyper- 
metropic, eye  may  suffer  from  presbyopia ;  for  if  a  person  has  a  myopia 
s:  -^^  and  his  near  point  lies  at  12",  he  is  also  presbyopic.  This 
cannot,  of  course,  occur  when  the  myopia  is  higher  in  degree  than  ^. 
In  hypermetropia  the  same  thing  may  take  place,  for  if,  with  the  convex 
glass  which  neutralizes  the  hypermetropia,  the  near  point  lies  at  12", 
Uiere  is  also  presbyopia. 
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The  ranize  of  aocommodatioii  is  found  by  tlie  formula  -.  =  _.—  —.* 
^  "^  A        P        R 

If  p  =  10",  and  r  =  oo  1  =  1,  for  ,i  -  1  =  2. 
^  '  A        10  10         00        10 

There  con  be  no  question  as  to  the  advisability  and  necessity  of  per- 
mitting &r-Bighted  persons  the  use  of  spectacles.  They  should  be 
furnished  with  them  as  soon  as  they  are  in  the  slightest  degree  annoyed 
or  inoonvenienced  by  the  presbyopia.  Some  medical  men  think  that 
presbyopic  patients  should  do  without  spectacles  as  long  as  possible, 
for  fear  that  the  eye  should,  even  at  an  early  period,  get  so  used  to  them 
as  to  find  them  indispensable. 

This  is,  however,  an  error,  for  if  such  persons  are  permitted  to 
work  without  glasses,  we  observe  that  the  presbyopia  soon  rapidly 
increases. 

The  proper  strength  of  the  glasses  may  be  readily  calculated.  K  p 
(the  near  point)  lies  16"  from  the  eye,  Pr  =  ^  —  -jJ^-  =  -j^.  A  convex 
glass  of  16"  focus  will  bring  the  near  point  back  again  to  8"  from  the 
eye.  We  must  generally,  however,  give  somewhat  weaker  glasses, 
because,  on  account  of  the  greater  convergence  of  the  optic  axes,  the 
near  point  will  through  these  glasses  (convex  16)  be  in  reality  brought 
neaz«r  than  8".  Late  in  life,  when  there  is.  some  diminution  in  the 
acnteness  of  vision,  the  near  point  may  sometimes  be  brought  even  to 
6"  or  7",  and  it  should  be  approximated  the  closer  the  greater  the  range 
of  accommodation. 

If  no  hypermetropia  exists,  the  weakest  glasses  with  which  No.  1 
of  Snellen  can  be  distinctly  and  easily  read  at  about  12"  distance,  may 
generally  be  given.  But  I  have  often  found  that  if  the  person  is  much 
employed  in  reading  and  writing,  and  has  always  been  accustomed  to 
hold  his  book  at  a  considerable  distance,  he  will  be  at  first  much  incon- 
venienced if  his  near  point  is  brought  to  10"  or  12".  We  shall,  there- 
fore, have  to  give  him  glasses  which  will  bring  it  only  to  about  16". 
With  tiiese  he  will  be  able  to  work  with  ease  for  a  considerable  length 
of  time.  They  may  afterwfurds  be  gradually  changed  for  rather 
stronger  ones. 

In  choosing  spectacles  for  far-sighted  persons,  we  must  also  be 
particularly  guided  by  the  range  of  their  power  of  accommodation.  If 
this  is  good,  we  may  give  them  glasses  which  bring  their  near  point  to 
8",  but  if  it  is  much  diminished  weaker  glasses  should  be  chosen,  so 
that  it  may  lie  at  10" — 12"  from  the  eye. 

• 
6.— HYPERMETROPIA. 

It  has  already  been  stated  (p.  499)  that  in  hypermetropia  the 
refractive  power  of  the  eye  is  so  low,  or  its  optic  axis  so  short,  that 
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when  the  eje  is  in  a  state  of  rest  parallel  rajs  are  not  united  upon  the 
retina,  bat  behind  it,  and  only  convergent  rajs  are  bronght  to  a  focus 
npon  the  latter.  We  must,  therefore,  give  to  parallel  rajs,  emanalang 
from  distant  objects,  a  convergent  direction  bj  means  of  a  convex  glass^ 
and  the  reader  will  now  comprehend  how  it  is  that  a  hypermetropic 
eje  requires  convex  glasses  for  seeing  distant  objects.  The  patioit  maj 
require  perhaps  even  a  stronger  pair  for  near  objects.  The  oanseqneoce 
of  this  low  refractive  power  of  the  eje  is,  that  whereas  the  normal  eje 
unites  parallel  rajs  npon  its  retina  without  anj  acoommodative  elfi>rt, 
the  hjpermetropic  eje  has  alreadj,  in  order  to  do  so,  to  exei%  its 
accommodation  more  or  less  oonsiderabl  j,  according  to  the  amount  of 
h  jpermetropia.  This  exertion  increases,  of  course,  in  direct  ratio  with 
the  proximitj  of  the  object.  If  the  degree  of  hjpermetropia  is 
moderate,  and  the  power  of  accommodation  good,  no  jiarticalar  annoj- 
ance  is  perhaps  experienced,  even  in  reading  or  writing.  But  in 
absolute  hjpermetropia,  the  patient  wiU  not  be  able  to  see  well  at  anj 
point. 

It  will  be  found  that  hjpermetropia  generallj  depends  upon  a 
peculiar  construction  of  the  eje.  It  is  smaller  and  flatter  than  ilie 
emmetropic  eje,  and  although  all  its  dimensions  are  less  than  in  the 
latter,  this  is  more  particularlj  and  markedlj  the  case  in  the  antero- 
posterior axis.  The  eje  does  not  appear  to  fill  out  the  palpebral  aper- 
ture properlj,  but  a  little  space  maj  be  observed  between  t^e  outer 
canthus  and  the  ejeball.  Upon  directing  the  eje  to  be  turned  very 
much  inwards,  it  will  also  be  seen  that  the  posterior  portion  of  the  eje- 
ball is  flatter  and  more  compressed  than  in  the  enmietropic  eje. 
Bonders  considers  that  the  hjpermei»)pic  is  generallj  an  imperfeotlj 
developed  eje,  that  the  expansion  of  the  retina  is  less,  and  that  there 
is  a  smaller  optic  nerve  with  a  less  number  of  fibres.  He  thinks, 
moreover,  that  in  hjpermetropia  there  often  exists  a  typical  form  of 
face,  ohiefij  dependent  upon  the  shallowness  of  the  orbit,  which  lends 
a  peculiar  flatness  to  the  phjsiognomj.  The  hjpermetropic  construc- 
tion of  the  ejeball  is  congenital,  and  often  hereditary. 

The  ophthalmoscope  also  enables  us  to  diagnose  a  hjpermetropic 
eje,  but  in  this  case  just  the  reverse  obtains  to  what  was  seen  in  the 
mjopic  eje  (page  609). 

I.  The  fundus  maj  also  in  this  case  be  seen  in  the  erect  image  at  a 
considerable  distance,  but  we  obtain  an  erect  image  of  it  (and  not  as 
in  mjopia  a  reverse  image),  for  if  we  regard  the  optic  nerve,  or  one  of 
the  retinal  vessels,  and  move  our  head  to  one  side,  we  find  that  the 
image  moves  in  the  same  direction.  For  an  explanation  of  this  let  us 
glance  at  Fig.  70. 

Let  a  be  the  hjpermetropic  eje,  h  the  eje  of  the  observer ;  a  is 
adjusted  for  its  fiir  point  (convergent  rajs),  and  the  rajs  reflected  from 
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its  back-ground  will,  oonseqnently,  emanate  from  it  in  a  divergent 
direction,  as  if  they  came  from  a  point  behind  the  retina,  and  they  must, 


therefore,  also  fall  in  a  divergent  direction  upon  the  eye  of  the  observer. 
If  the  latter  is  myopic  (adjasted  for  divergent  rays),  the  rays  will  be 
united  upon  his  retina  without  the  aid  of  any  correcting  lens  behind 
the  ophthalmoscope.  But  if  his  eye  is  emmetropic  (adjusted,  when  in 
a  state  of  rest,  for  parallel  rays),  he  will  either  have  to  place  a  convex 
lens  behind  the  mirror,  or  have  to  accommodate  fdr  a  nearer  point. 
The  strongest  convex  lens  with  which  the  details  of  the  fundus  can 
BtiU  be  seen  in  the  erect  image,  affords  us  a  relative  estimate  of  the 
degree  of  existing  hypermetropia. 

The  image  of  the  observed  eye  will  be  erect,  for  c  and  d  retain  their 
relative  positions. 

II.  On  going  closer,  but  still  examining  in  the  erect  image,  the  field 
of  vision  appears  much  enlarged,  and  the  image  removed  further  from 
the  eye,  its  size  is  considerably  diminished,  whereas  the  intensity  of  its 
light  and  colour  is  much  increased.  If  the  hypermetropia  is  high  in 
degree,  we  can  overlook  at  a  glance  not  only  the  whole  optic  entrance, 
but  also  a  considerable  portion  of  the  fundus  around  it.  In  the  indirect 
mode  of  examination,  the  size  of  the  optic  disc  will  appear  much  larger 
than  in  the  emmetropic  eye,  which  is  due  to  its  image  being  formed 
further  from  the  object  lens.  If  our  eye  is  emmetropic,  we  must,  in 
order  to  gain  a  distinct  image,  either  place  a  strong  convex  lens  behind 
the  mirror,  or  else  we  must  accommodate  for  a  nearer  point. 

The  ophthalmoscopic  diagnosis  of  hypermetropia  is  frequently  of 
much  service,  especially  in  young  children  affected  with  strabismus,  the 
state  of  whose  refraction  we  wish  to  ascertain,  but  who  are  too  young 
to  read.  Again,  in  spasm  of  the  ciliary  muscle  dependent  upon  hyper- 
metropia, the  latter  may  be  so  completely  masked  that  the  patient  can 
only  see  at  a  distance  with  shghtly  concave  glasses,  and  not  at  all  with 
convex  ones.  We  hence,  perhaps,  believe  it  to  be  a  case  of  myopia,  but 
on  ophthalmoscopic  examination  we  find  that  the  refraction  is  markedly 
hypermetropic.  In  such  cases  the  patient  should,  however,  look  at 
some  distant  object,  or  into  vacant  space,  so  that  his  accommodation 
may  be  quite  relaxed.   We  may  notice  in  such  patients  how  the  ophthal- 
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mofloopic  appearances  vaiy  when  tihe  aceommodatian  is  relaxed,  and 
when  it  is  called  into  action  bj  their  r^arding  some  near  object. 

We  must  distinguish  yarions  forms  of  hypermetropia,  and  in  oar 
dassification  of  these  we  shall  foUow  Bonders*  system,  which  is  the 
most  practical. 

We  may,  in  the  first  place,  divide  hypermetropia  into  two  primaiy 
classes,  the  original  and  the  acquired. 

Owing  to  the  senile  changes  in  the  lens  which  appear  with  adTanc- 
ing  age,  the  far  point  b^ins  to  recede  somewhat  from  the  eje  at  the 
age  of  40  or  45.  At  60,  the  eye  is  generally  already  so  hy  permetny ic 
that  distant  vision  is  markedly  improved  by  convex  glasses.  At  70  or 
80  years  the  hypermetropia  often  =  ^.  This  is  termed  acquired 
hypermetropia.  The  latter  will,  of  course,  be  very  considerable  when 
the  CTystalline  lens  is  absent  (as  after  extraction  of  cataract). 

Original  hypermetropia  may  be  divided  into  the  manifait  (Hm)  and 
latent  (HI)  form. 

In  order  to  determine  the  presence  of  hypermetropia,  the  patient  is 
directed  to  read  No.  xx  (Snellen)  at  20'.  Let  ns  suppose  that  he  can 
do  so  with  ease ;  we  then  find  the  strongest  convex  glass  with  which  he 
can  still  see  the  same  number  clearly  and  distinctly,  and  this  gives  us 
the  degree  of  manifest  hypermetropia.  If  convex  20  is  the  lens  (convex 
18  making  the  sight  worse)  Hm  =  •^.  Each  eye  should  be  tiied 
separately,  as  the  degree  of  hypermetropia  may  vaiy.  The  range  of 
accommodation  with  this  glass  is  then  tried. 

But  although  convex  20  may  be  the  strongest  glass  with  which  he 
can  see  at  a  distance,  the  degree  of  hypermetropia  may  in  reality  be 
very  much  higher  than  i^.  The  &ct  being,  that  the  patient  has  been 
so  accustomed  to  exert  his  accommodation  (even  when  regarding 
distant  objects),  that  he  cannot  relax  it  all  at  once,  even  when  there  is 
no  occasion  for  it,  the  malconstruction  of  the  eye  being  compensated 
for  by  a  convex  lens.  To  find  the  real  degree  of  hypermetropia,  we 
must,  therefore,  paralyse  his  acconmiodation  by  a  strong  solution  of 
atropine  (gr.  iv  ad  ^).  This  should  be  allowed  to  act  for  two  or  three 
hours.  At  the  end  of  this  time  we  again  examine  the  patient,  and  now, 
perhaps,  find  that  he  cannot  see  No.  xx  at  all  at  20'  without  glasses, 
or  even  with  convex  20.  To  do  so  distinctly  he,  perhaps,  requires 
convex  8 ;  and  this  difference  in  the  power  of  the  glasses  required 
before  and'  aft«r  the  paralysis  of  the  ciliary  muscle,  shows  us  to  what 
an  extent  he  exerted  his  accommodation  before  the  application  of  the 
atropine.  But  this  great  difference  only  exists  in  young  persons,  with 
a  g^ood  range  of  accommodation.  The  atropine  should  be  only  applied 
to  one  eye  at  a  time ;  its  effect  goes  off  in  about  six  or  seven  days. 
But  as  its  effect  proves  very  disagreeable  and  confusing  to  the  sight,  it 
should  only  be  applied  in  those  cases  in  which  it  is  of  importance  to  know 
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precisely  the  degree  of  latent  hypermetropia.  Its  action  may,  if  neoes- 
sary,  be  nentralized  by  the  extaract  of  Calabar  bean,  which  will  however 
have  to  be  repeated  several  times,  as  its  effect  is  much  more  transitory. 

A  slight  degree  of  hypermetropia  is  often  unnoticed  nntil  the  age 
of  26  or  30,  when  symptoms  of  asthenopia  show  themselves  if  the 
patient  is  obliged  to  work  much  at  near  objects.  If  we  try  the  sight 
for  distance,  we  find  that  he  can  read  No.  xx  at  20',  and  also  with  a 
weak  convex  glass  (30  or  40).  Or,  perhaps,  if  only  momentarily  held 
befi>ie  the  eye  it  makes  the  sight  worse,  as  the  patient  cannot  at  once 
relax  his  accommodation,  but  after  looking  through  it  for  a  few  minutes 
he  sees  better.  To  make  sure  of  the  degree  of  HI,  the  accommodation 
must  be  paralysed  with  atropine. 

Donders  divides  manifest  hypermetropia  into  three  classes,  the 
facuUativej  the  rdaMve,  and  the  absolute. 

In  faouliative  hypermetropia  the  patient  can  see  well  (with  parallel 
optic  axes)  at  an  infinite  distance,  with  or  without  convex  glasses.  He 
can  also  see  to  read  small  print  with  ease  without  glasses,  so  that  he 
experiences  no  fsAigae  during  work.  Presbyopia,  however,  sets  in 
unusually  early,  and  then  symptoms  of  asthenopia  supervene. 

In  relaiive  hypermetropia,  the  eye  may  also  be  able  to  accommodate 
itself  either  for  parallel  or  for  divergent  rays,  and  see  well  both  at 
a  distance  and  near  at  hand,  but  it  can  only  do  so  by  converging  the 
optic  axes  for  a  nearer  point  than  that  at  which  the  object  is  situated  *, 
by  acquiring,  in  fact,  a  periodic  convergent  squint.  It  is  not  of  very 
frequent  occurrence  in  childhood,  but  is  more  often  met  with  after  the 
age  of  puberty  and  in  early  manhood.  The  sight  is  always  more  or 
less  affected,  and  the  patient  has  a  difficulty  in  finding  the  exact  dis- 
tance at  which  he  can  see  best. 

In  ahsolute  hypermetropia  vision  is  indistinct,  both  for  infinite  dis- 
tance and  for  near  objects ;  for  the  patient  cannot  unite  the  rays  upon 
the  retina  even  with  the  strongest  effort  of  accommodation,  or  with  tbe 
strongest  convergence  of  the  optic  axes.  The  focus  of  both  divergent 
and  parallel  rays  remains  situated  behind  the  retina.  It  is  not  often  met 
with  in  youthful  individuals,  as  they  generally  possess  a  sufficiently 
strong  power  of  accommodation  to  overcome  it.  In  a  superficial  exami- 
nation, such  a  patient  might  be  mistaken  for  a  person  suffering  from 
myopia  with  amblyopia,  for  he  will  not  be  able  to  see  distinctly  at  a 
distance  without  glasses,  which  may  be  erroneously  attributed  to  myopia, 
nor  will  he  be  able  to  read  very  fine  print,  and  this  may  be  supposed  to 
be  due  to  amblyopia. 

If  the  hypermetropia  is  considerable  in  degree,  the  patients  often  see 
better  when  the  print  is  held  very  close  to  the  eye,  than  when  it  is  10" 
or  12"  off.  This  is  partly  due  to  the  diminution  in  the  size  of  the 
circles  of  diffusion,  on  account  of  the  contraction  of  the  pupil.    More- 
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over,  the  circles  of  difiiiBion  increaBe  oomparaidyelj  less  in  magnitade  than 
the  size  of  the  retinal  image,  as  the  object  is  approximated  (Gbaefe). 

A  hypermetropic  eye  may  at  a  certain  age  become  presbyopic. 
If  with  the  glasses  which  neutralize  the  hypermetropia,  the  near  point 
lies  at  12"  to  14",  presbyopia  co-exists,  and  a  stronger  pair  of  glasses 
will  be  required  for  reading. 

The  range  of  accommodation  is  best  found  by  neutralizing  the 
patient's  hypermetropia  by  means  of  the  proper  convex  lens,  and  then 
finding  where  his  near  point  lies  with  this  glass. 

In  high  degrees  of  hypermetropia  the  acuteness  of  vision  is  gene- 
rally somewhat  diminished.  This,  according  to  Bonders,  is  partly 
due  to  the  structure  of  the  eye,  for  as  the  nodal  point  lies  fiur  back,  the 
retinal  images  will  be  correspondingly  small;  hence  convex  glasses 
improve  the  sight,  by  advancing  the  nodal  point,  and  increasing  the 
size  of  the  retinal  image.  It  may  also  be  due  to  astigmatism,  or  to  the 
smaller  number  of  nerve  fibres  in  the  optic  nerve  and  retina. 

Hypermetropia  is  a  very  frequent  cause  of  asthenopia  (seu  hebe- 
tude visus,  impaired  vision,  muscular  asthenopia,  etc)  ;  this  condition 
being  distinguished  by  the  following  symptoms : — ^The  patient  cannot 
look  at  near  objects  (in  reading,  writing,  sewing,  etc.),  for  any  length 
of  time  without  the  eyes  becoming  fatigued.  The  print  becomes  iudis- 
tinct,  the  letters  run  into  one  another,  there  is  pain  in  and  around  the 
eye,  and  the  latter  may  become  red  and  watery,  and  feel  hot  and 
uncomfortable ;  yet  the  eye  looks  quite  healthy,  the  refracting  media 
are  clear,  vision  is  good,  the  convergence  of  the  optic  axes  perfect,  and 
the  mobility  of  the  eye  unimpaired.  Neither  does  the  ophthalmoscope 
reveal  anything  abnormal,  except  perhaps  slight  hypersBmia  of  the 
optic  nerve  and  retina.  The  symptoms  of  asthenopia  quickly  vanish 
when  the  work  is  laid  aside,  to  reappear  however  when  it  is  resumed. 
It  was  indeed  a  great  boon  when  Donders  discovered  that  most  of 
these  cases  of  asthenopia  depended  upon  hypermetropia,  and  could  be 
cured  by  the  proper  use  of  spectacles.  If  we  wish  permanently  to 
cure  such  cases,  we  must  afford  the  patient  the  aid  of  glasses,  and  thus 
prevent  all  undue  straining  of  the  accommodation. 

This  accommodative  form  of  asthenopia  must  be  distinguished 
from  the  muscular,  which  depends  upon  weakness  of  the  internal  recti 
muscles,  and  from  the  retinal  asthenopia.  The  latter  is  generally  due  to 
hypereesthesia  and  irritabihty  of  the  retina,  accompanied  by  hyperssmia 
of  the  optic  nerve  and  retina.  It  mostly  occurs  in  feeble,  nervous, 
and  excitable  persons,  especially  females. 

Let  us  now  consider  how  hypermetropic  persons  are  to  be  suited 
with  glasses. 

Theoretically,  it  would  appear  right  to  neutralize  the  hypermetropia 
by  a  convex  lens,  and  thus  change  the  eye  into  an  emmetropic  one ;  this 
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lens  fonning,  so  to  speak,  an  integral  part  of  the  eye.     Bnt  in  practice 
we  find  that  this  does  not  answer. 

In  facnltatiTe  hypermetropia,  there  will  be  no  occasion  to  prescribe 
glasses  for  distanoQ,  as  the  patient  can  see  well  without  them.  More- 
over, there  is  the  disadvantage,  that  after  convex  spectacles  have  been 
worn  for  some  time  for  distance,  the  power  of  seeing  distinctly  without 
them  is  lost,  which  is  of  course  very  inconvenient.  For  this  reason  they 
should  never  be  ordered,  except  in  cases  of  absolute  or  relative  hyperme- 
tropia  of  a  considerable  degree.  If  there  are  symptoms  of  ssthenopia, 
glasses  should  be  given  for  reading,  etc.,  which  are  somewhat  stronger 
than  those  which  correct  the  manifest  hypermetropia.  If  these  are 
found  too  strong  and  trying  to  the  eye,  they  must  be  exchanged  for 
weaker  ones,  and  the  strength  be  gradually  increased  until  the  asthen- 
opia has  disappeared. 

In  relative  and  absolute  hypermetropia  spectacles  should  also  be 
worn  for  distance,  as  we  find  that  in  such  instances  distant  vision  is  not 
distinct.  In  such  cases,  I  generally  commence  with  the  glasses  which 
neutralize  the  manifest  hypermetropia,  and  in  young  persons  order  them 
to  be  worn  both  for  near  and  distant  objects.  If  they  prove  too  strong  for 
distance,  a  weaker  pair  must  be  prescribed,  and  their  strength  gradually 
increased.  If  they  do  not  relieve  the  asthenopia,  or  if  presbyopia  co- 
exists, a  stronger  pair  must  be  given  for  reading,  writing,  and  sewing. 

In  using  the  spectacles  for  reading,  sewing,  etc.,  it  is  always  advisable 
to  interrupt  the  work  for  a  few  minutes  at  the  end  of  half  an  hour  or 
an  hour.  This  rests  the  eye,  which  is  then  able  to  resume  the  employ- 
ment with  renewed  vigour  and  ease.  If  the  asthenopia  does  not  quite 
disappear  under  the  use  of  glasses,  we  must  examine  the  power  of  con- 
vergence, for  together  with  the  hypermetropia  there  may  exist  insuffi- 
ciency of  the  internal  recti  muscles,  and  the  asthenopia  be  partly  due 
to  this.  If  the  accommodation  has  been  greatly  fatigued  by  prolonged 
work  at  near  objects  without  the  aid  of  glasses,  or  if  there  is  spasm  of 
the  ciliary  muscle,  the  accommodation  should  be  placed  in  a  condition 
of  complete  rest,  by  being  paralysed  by  a  strong  solution  of  atropine ; 
and  this  paralysis  shoxdd  be  maintained  for  several  weeks. 

Bonders  has  shown  that  convergent  strabismus  very  frequently 
depends  upon  hypermetropia.  A  person  suffering  from  the  latter, 
is  always  obliged  to  accommodate  more  or  less,  in  order  to  see 
with  distinctness.  Even  at  a  distance,  he  must  already  accommo- 
date in  order  to  neutralize  the  hypermetropia,  and  the  nearer  the 
object  is  approximated,  the  more  will  this  tension  of  the  accom- 
modation increase.  There  exists,  however,  a  certain  relation  between 
the  accommodation  and  the  convergence  of  the  optic  axes,  for  with  an 
increase  of  the  latter  there  is  also  an  increase  in  the  power  of  accom- 
modation.    This  assertion  is  proved  by  the  fact,  that  if^  we  place  a 
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prism  with  its  base  tuned  ouiward  before  a  hypermetropic  eye,  the 
latter  will  squint  inwards,  in  order  to  ayoid  diplopia  in  looking  at 
distant  objects,  and  this  oonYergence  will  enable  the  eye  to  aooommo- 
date  for  paraUel  rays  (distant  objects) ;  whereas,  with  parallel  optic 
axes,  it  before  required  conyergenfc  rays,  t.0.,  the  rays  from  a  distant 
object  had  to  be  rendered  convergent  by  means  of  a  convex  glass,  in 
order  to  be  brought  to  a  focus  upon  the  retina.  Again,  if  we  place  a 
concave  glass  before  a  normal  eye,  we  change  it  into  a  hypermekopie 
one ;  paraUel  rays  are  united  behind  the  retina,  and  it  either  requires 
an  effort  of  accommodation  or  a  convex  glass  to  bring  them  to  a  focus 
on  the  retina.  If  the  concave  lens  is  but  of  slight  power,  an  increased 
effort  of  accommodation, — an  increase  in  the  convexity  of  the  crystal- 
line lens, — ^will  neutralize  the  effect  of  the  concave  lens,  and  overcome 
this  artiBcial  hypermetropia.  But  if  the  concave  glass  is  too  strong  for 
this,  the  eye  often  overcomes  its  effect  by  squinting  inwards,  and  thus 
considerably  increasing  its  power  of  accommodation.  Now  the  same 
thing  frequently  occurs  in  hypermetropia ;  for  the  eye  squints  inwards 
in  order  to  increase  its  power  of  accommodation.  This  has  been  called 
periodic  squinting.  In  the  beg^inning,  no  deviation  of  the  optic  axes  is 
observable  as  long  as  the  person  is  not  looking  sharply  at  anything ; 
but  as  soon  as  he  looks  intently  at  any  object,  near  or  distant,  conver- 
gent squint  shows  itself.  Sometimes,  this  only  occurs  when  the  patient 
is  looking  at  near  objects,  the  squint  disappearing  as  soon  as  he 
regards  distant  objects.  After  a  time  the  squint  becomes  permanent, 
particularly  in  those  persons  who  work  at  near  objects,  whether  in 
reading,  writing,  or  sewing.  We  meet  with  it  very  frequently  in 
children  about  the  third  or  fourth  year,  when  they  first  look  attentivdy 
at  things,  or  begin  to  use  their  eyes  for  any  length  of  time  for  near 
objects.  When  this  tendency  to  squint  first  sho¥rs  itself,  it  may  be 
corrected  by  neutralizing  the  hypermetropia  by  means  of  convex 
glasses,  but  will  generally  require  an  operation. 

Moreover,  the  patient  should  always  be  warned  beforehand  that  after 
the  operation  of  strabismus,  it  may  be  neoessazy  to  wear  glasses  in 
order  to  prevent  the  recurrence  of  the  squint. 

The  cause  of  the  apparent  divergent  strabismus  which  is  often 
noticed  in  marked  cases  of  hypermetropia,  has  already  been  explained 
to  be  due  to  the  considerable  angle  formed  by  the  visual  line  and  optic 
axis  on  the  cornea  of  hypermetropic  eyes ;  for  as  the  visual  line  in  the 
latter  lies  much  to  the  inner  side  of  the  optic  axis  on  the  cornea,  it  will 
be  at  once  evident  that  if  the  visual  lines  are  parallel  (fixed  upon  some 
distant  object)  the  optic  axes  will  diverge,  often  to  a  marked  d^^ree. 
In  high  degrees  of  myopia  the  reverse  obtains,  for  as  the  visual  lino 
then  often  lies  to  the  outer  side  of  the  optic  axis,  an  apparent  convergent 
squint  will  arise  when  the  visual  lines  are  parallel. 
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7.— ASTIGMATISM. 

We  have  seen  that  the  anomalies  of  re&action  resolve  themselves 
into  two,  viz.,  myopia  and  hjpermetropia.  But  the  state  of  refraction 
may  vary  in  the  different  meridians  of  the  same  eye ;  thus,  it  may  be 
emmetropic  in  the  vertical  meridian,  bnt  myopic  or  hypermetropic  in 
the  horizontal,  or  vice  versd.  Or  differences  in  the  degree  and  even  in 
the  form  of  emmetropia  may  exist  in  the  various  meridians.  This  asym- 
metry has  been  termed  astigmatism  (a,  privative,  and  aiv^fu^  a  point), 
whidi  signifies  that  rays  emanating  from  a  point  are  not  re-nnited  at  a 
point.  This  pecnliar  defect*  was  first  observed  by  Thomas  Yonng 
(1793),  who  considered  it  due  to  some  inequality  in  the  strnotore  of 
the  lens,  whereas  Wharton  Jones  thought  its  seat  was  in  the  cornea. 
Ponders  has  shown  that  it  is  of  frequent  occurrence,  and  that  many 
cases  of  congenital  amblyopia  are  due  to  it,  and  may  be  cured  by  proper 
cylindrical  glasses. 

But  even  in  the  normal  eye,  the  cornea  does  not  refract  equally  in 
all  its  meridians,  for  the  focal  distance  of  the  dioptric  system  is 
generally  shorter  in  the  vertical  meridian  than  in  the  horizontal.  On 
this  account,  fine  vertical  lines  can  be  seen  up  to  a  further  distance  than 
horizontal  lines,  but  the  latter  can  be  seen  closer  than  the  vertical  ones. 
For  this  experiment  horizontal  and  vertical  lines  may  be  drawn  upon  a 
page,  or  Von  Qraefe's  wire  optometer  may  be  used. 

If  the  stripes  or  lines  are  arranged  crosswise,  we  are  unable  to  dis- 
tinguish both  the  horizontal  and  vertical  lines  with  equal  clearness  and 
distinctness  at  one  and  the  same  distance  ;  thus,  if  we  can  see  the  vertical 
Une  clearly  and  sharply  defined,  we  must  approach  the  horizontal  line 
nearer  to  the  eye,  in  order  to  gain  an  equally  distinct  image  of  it,  and 
vice  versd.  These  facts  prove  that  the  vertical  meridian  has  a  shorter 
focal  distance  than  the  horizontal,  and  for  this  reason  horizontal  lines 
are  seen  distinctly  at  a  shorter  distance  than  vertical  ones.  For  as  the 
lays  which  are  refracted  in  the  vertical  meridian  are  united  in  a  point 
sooner  than  those  in  the  horizontal  plane,  these  latter  give  rise  to  circles 
of  diffusion  upon  the  retina  in  the  form  of  small  horizontal  lines  which 
do  not  confbse  the  images  of  horizontal  lines,  but  interfere  with  those 
of  vertical  Hues. 

As  it  is  of  much  consequence  in  the  study  of  astigmatism  that 
the  reader  should  thoroughly  understand  these  preliminary  facts,  I  give 
the  following  extract  and  explanatory  woodcuts  from  Donders'  work. 
After  speaking  of  the  fact  that  a  vertical  stripe  can  be  seen  further  off 
and  a  horizontal  stripe  at  a  closer  distance  he  continues : — *'  These 

*  For  a  moet  interostiog  historical  account  of  this  subject,  see  Ponders'  work, 
p.  539. 
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experiments  prove  that  the  points  of  the  refracting  meridians  are  not 
symmetricallj  arranged  aronnd  one  axis.  The  asymmetry  is  of  such  a 
nature  that  the  focal  distance  is  shorter  in  the  vertical  meridian  than 
in  the  horizontal.  In  order,  namely,  to  see  a  vertical  stripe  acutely, 
the  rays,  which  in  a  horizontal  plane  diverge  from  each  point  of  the  line, 
must  be  brought  to  a  focus  upon  the  retina ;  it  is  not  necessary  that 
those  diverging  in  a  vertical  plane  should  also  previously  converge  into 
one  point,  as  the  difiusion-images  still  existing  in  a  vertical  direction 
cover  one  another  on  the  vertical  stripe.  On  the  other  hand,  in  order 
to  see  a  horizontal  stripe  acutely,  it  is  necessary  only  that  the  rays  of 
light  diverging  in  a  vertical  plane  should  unite  in  one  point  upon  the 
retina.  Now  horizontal  lines  are  acutely  seen,  as  I  have  remarked,  at 
a  shorter  distance  than  vertical  ones,  consequently  rays  situated  in  a 
vertical  plane,  which  are  refracted  in  the  vertical  meridian  of  the  eye, 
are  more  speedily  brought  to  a  focus  than  those  of  equal  divergence 
situated  in  a  horizontal  plane ;  and  the  vertical  meridian,  therefore,  has 
a  shorter  focal  distance  than  the  horizontal. 

''  The  correctness  of  this  view  appears  further  from  the  form  of  the 
diffusion-images  of  a  point  of  light.  In  accurate  accommodation  the 
diffusion-spot  is  very  small,  and  nearly  roand,  while  a  nearer  point 
appears  extended  in  breadth,  and  a  more  remote  one  seems  to  be  ex- 
tended in  height.  The  signification  of  this  phenomenon  must  be  clearly 
understood,  and  appears,  therefore,  to  demand  more  particular 
explanation. 

"  Let  us  suppose  the  total  deviation  of  light  in  the  eye  to  be  pro- 
duced by  a  single  convex  refracting  surface,  with  the  shortest  radius  of 
curvature  in  the  vertical,  and  the  longest  in  the  horizontal  meridian. 
These  two  are  then  the  principal  meridians.  Through  a  central  round 
opening  (Fig.  71,vvh  h)  let  a  cone  of  rays,  proceeding  from  a  point 

situated  in  the  prolongation  of  the  axis  of  vision, 
fall  upon  this  surface ;  of  this  cone  let  us  con- 
sider only  the  ra}'B  situated  in  the  vertical  plane 
V  V,  and  the  rays  situated  in  the  horizontal 
plane  h  h,  whereof  respectively  the  points  v  v  and 
h  h  are  the  most  external.  After  the  refraction, 
both  approach  the  visual  axis  (which  perpendi- 
cular to  the  plane  of  the  drawing  passes  through 
a)yVv  does  so,  however, more  rapidly  than  h  h. 
Before  union  they  therefore  lie  in  the  ellipse  ul,  as  in  Fig.  72,  and 
where  v  v  meet  in  one  point  B,  h  h  have  not  yet  come  to  a  focus. 
Thereupon  we  now  find  in  succession  v  v  already  intersected,  h  h  ap- 
proached to  one  another,  d  D,  E  \  further,  h  h  united  in  one  point, 
and  V  V  after  intersection  more  widely  separated,  Fi  finally,  both  inter- 
sected, O,     The  focus  of  t;  9  therefore  lies  most  anteriorly,  that  ofhh 
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most  posteriorly  in  the  axis.  The  space  between  the  two  points,  where 
rays  of  different  meridians  intersect,  may  be  called  the  focal  interval 
(intervtdle  focaiey  or  Brennstrecke  of  Sturm).     From  the  above  fig^nres, 
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it  is  now  evident  what  saocessive  forms  the  section  of  the  cone  of 
light  will  exhibit.  In  the  middle  of  the  focal  interval  D,  it  will  be 
nearly  round,  and  anteriorly  through  oblate  ellipses,  C,  with  increasing 
eccentricity,  it  will  pass  into  a  horizontal  line  B ;  posteriorly  through 
prolate  ellipses,  E,  it  will  come  to  form  a  vertical  line  F,  while  before 
the  focal  interval  a  larger  oblate  ellipse,  A,  and  behind  it  a  larger 
prolate  ellipse,  O,  will  be  found." 

The  position  of  these  figures  with  regard  to  the  focal  interval  is 
shown  in  Fig.  73.  In  the  cone  of  light  emanating  from  L,  are  depicted 
the  rays  which  impinge  upon  the  vertical  meridian  V  V  and  upon  the 
horisontal  meridian  H  H.  The  former  are  united  in  o,  the  latter  in 
m,  so  that  o  m  is  the  focal  interval. 

Fig.  73. 


After  Schinner. 


In  Fig.  73,  the  letters  A,  B,  0,  D,  E,  JP,  and  0  correspond  to  the 
same  letters  in  Fig.  72.  The  rays  which  lie  in  the  plane  of  the  vertical 
meridian  V  V  (in  Fig.  73),  are  brought  to  a  focus  at  o,  where  the  rays 
which  lie  in  the  plane  of  the  horizontal  meridian  H,  H,  are  not  yet 
united,  but  form  the  horizontal  line  h  h  (the  amierior  focal  line).  The 
rays  H  H  are  united  further  back  at  m,  where  the  vertical  rays  form 
the  vertical  line  v  v  (the  pogterior  focal  line).  The  distance  between 
these  two  focal  lines  forms  the  focal  interval.  The  anterior  focal  line 
h  ^  corresponds  to  the  position  of  the  meridian  of  the  lowest  refractive 
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power,  whereas  the  posterior  focal  line  r  r,  to  tliai  of  the  meridiaa  ot 
highest  refraction.  G^enJlj  the  astigmatic  patioit  endeavonrB  nn- 
ooDScionslj  so  to  regulate  his  accommodation  that  the  middle  portion 
of  the  focal  interval  falls  upon  the  retina ;  in  this  waj  only  a  small 
round  circle  of  difiusion  D  (Fig.  72),  is  formed,  and  the  object  is  more 
distinctly  seen  than  it  would  be  at  the  anterior  or  posterior  extremity  of 
the  focal  interval.  In  case  that  the  anterior  extremity  of  the  focal 
interval  (and  if  this  is  the  focus  of  the  vertical  meridian)  fails  upon 
the  retina,  a  circular  flame  appears  as  a  horizontal  luminous  line.  The 
reverse  will  of  course  occur  if  the  posterior  extremity  of  the  foCal 
line  (if  this  corresponds  to  the  focus  of  the  horizontal  meridian)  fiJls 
upon  the  retina,  for  then  the  flame  will  appear  as  a  vertical,  luminous 
line.  Hence,  horizontal  and  vertical  stripes  will  be  sharply  and  dis- 
tinctly seen  when  the  diffusion-images  of  all  the  points  of  ihe  stripe 
form  respectively  horizontal  and  vertical  lines,  which  cover  one  another 
in  the  stripe ;  and  this  ¥dll  be  the  case  when  the  beginning  and  the 
end  of  the  focal  interval  correspond  respectively  to  tiie  percipient 
surface  of  the  retina  (Bonders). 

Although  we  have  hitherto  assumed  that  the  principal  axes  of  curva- 
ture corresponded  with  the  vertical  and  horizontal  meridians,  it  must 
be  mentioned  that  they  may  deviate  oonsideraUiy  from  these.  Also, 
that  instead  of  the  minimum  of  curvature  corresponding  with  the 
horizontal  meridian,  and  the  maximum  with  the  vertical,  the  reverse 
may  even  obtain,  and  the  maximum  curvature  coincide  witii  the  hori- 
zontal meridian. 

The  aberration  which  is  due  to  a  difference  in  the  focal  distance  of 
the  two  principal  meridians,  is  called  regular  astigmatism,  and  depends 
upon  the  curvature  of  the  cornea.  Whereas  the  aberration  which  is 
due  to  a  difference  in  the  refraction  in  one  and  the  same  meridian,  is 
called  irregular  astigmatism,  and  is  generally  caused  by  a  peculiarity  in 
the  structure  of  the  crystalline  lens,  and  cannot  be  corrected  by  cylin- 
drical lenses.  It  often  gives  rise  to  monocular  polyopia.  The  two 
forms  sometimes  co-exist.  The  degree  of  regular  astigmatism  met 
with  in  normal  eyes  is  generally  too  slight  to  cause  any  impairment  of 
vision ;  but  when  it  is  more  considerable,  the  sight  is  indistinct.  This 
amblyopia  is  due  to  circles  of  diffusion  being  formed  upon  the  retina, 
which  cross  and  overlap  each  other.  The  greater  the  difference  in  the 
refinction  of  the  principal  meridians,  the  more  considerable  will  be  the 
circles  of  difiusion  and  consequent  indistinctness  of  vision.  If  the 
astigmatism  is  at  all  high  in  degree,  the  acuteness  of  vision  is  much 
impaired,  both  for  near  and  distant  objects.  If  the  eye  is  myopic  or 
hypermetropic,  we  find  that  we  cannot  with  any  spherical  lens  produce 
a  very  decided  improvement,  or  raise  the  acuteness  of  vision  to  the 
normal  standard. 
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The  diagnosis  of  astigmatism  maj  generally  be  made  without  much 
dijfficulty ;  but  it  is  neoessarj  to  follow  a  settled  line  of  examination, 
otherwise  the  beginner  will  &J1  into  great  conftision,  and  waste  a  large 
amount  of  time.  Numerous  modes  of  discovering  the  presence  of 
astigmatism,  and  of  estimating  its  degree  are  in  use ;  but  the  following 
are  the  simplest  and  most  practical. 

In  the  first  place,  we  must  carefully  examine  the  acuteness  of  vision, 
and  ascertain  which  number  of  Snellen's  types  the  patient  can  see  at  a 
distance  of  20'.  Kthe  acuteness  of  vision  is  below  the  normal  standard 
(if  he  cannot  read  No.  xx),  we  must  try  whether  it  can  be  raised  to 
this  by  concave  or  convex  spherical  lenses.  If  we  fail  in  doing  so,  we 
must  suspect  the  presence  of  astigmatism,  and  next  proceed  to  deter- 
mine the  situation  of  the  two  principal  meridians  (i.e.,  the  nrnLTiTmiTn 
and  minimum  of  curvature).  This  may  be  done  by  directing  the  patient 
to  look  at  a  small,  distant  point  of  light  (varying  &om  two  to  four 
millimetres  in  diameter,  and  seen  through  a  small  opening  in  a  large 
black  screen).  The  patient  should  be  placed  at  a  distance  of  from  12  to 
16  feet,  and  directed  to  look  at  the  luminous  point.  The  latter  will  not 
appear  round  if  the  eye  is  astigmatic,  but  will  be  elongated  in  a 
certain  direction,  according  to  the  fact  whether  the  light  is  nearer  or 
further  off  than  the  point  for  which  the  eye  is  accommodated.  Thus, 
if  the  TmLyinrnm  of  cuTvature  coincides  with  the  vertical  meridian,  the 
luminous  line  will  be  horizontal  if  the  eye  is  accommodated  for  a  further 
point,  and  vertical  if  it  is  adjusted  for  a  nearer  point.  Weak  concave 
and  convex  lenses  are  then  placed  alternately  before  the  eye  (the  latter 
being  thus  changed  into  a  myopic  or  hypermetropic  one),  and  the 
anterior  and  posterior  focal  line  brought  alternately  upon  the  retina. 
The  direction  of  this  line  will  depend  of  course  upon  the  direction  of 
the  principal  meridian. 

A  better  test  object  is,  however,  formed  by  a  series  of  straight  lines, 
which  cross  each  other  in  the  centre  of  a  circle.  For  this  purpose,  I 
have  found  Dr.  Green's*  test  objects  the  best,  and  use  them  in  pre- 
ference to  any  others.  He  employs  three  figures, 
which  can  be  arranged  in  such  a  manner  as  to  ^'^ 

amplify  and  check  the  results  obtained.  I  have, 
however,  found  that  one  of  the  diagrams  (Fig. 
74)  is  sufficient.  It  consists  of  a  circle,  tra- 
versed by  a  set  of  twelve  triple  Hues,  corre- 
sponding to  the  figures  on  a  watch  dial;  the 
figures  being  placed  at  the  extremity  of  the 
sets  of  lines,  as  in  Javal's  optometer  (Fig.  75). 
Each  line  is  equal  in  thickness  to  the  lines 

*  Vide  Dr.  Green's  paper  on  "  The  Detection  and  Measurement  of  Astigma- 
tum,"  in  the  American  Journal  of  Medical  Sdenoes,  January,  1867. 
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employed  by  Snellen  in  the  oonstmction  of  No.  xx  of  his  test  types, 
and  is  designed  to  be  distinctly  seen  at  a  distance  of  aboat  20'.  The 
circle  is  about  12^"  in  diamet^. 

This  test  circle  is  to  be  placed  at  a  distance  of  20',  and  if  the 
patient  can  see  all  the  lines  distinctly  and  sharply  defined  (any  ^ygjgfciwg 
myopia  or  hypermetropia  being  corrected  by  suitable  spherical  lenses), 
he  is  not  astigmatic.  But  if  only  the  line  in  one  meridian  appears 
clear  and  sharply  defined,  whilst  the  others  are  indistinct^  the  presence 
of  astigmatism  is  proyed,  and  the  direction  of  the  distinct  line  cor- 
responds to  the  meridian  of  the  highest  refraction.  K  we  now  wish  to 
discover  the  degree  and  nature  of  the  astigmatiBm,  and  are  only  sup- 
plied with  spherical  lenses,  we  try  the  weakest  concave  or  the  strongest 
convex  lens  which,  placed  in  a  stenopaic  apparatus,*  enables  the  patient 
to  see  all  the  radiating  lines  with  equal  distinctness.  If  a  concave  lens 
is  required,  it  is  a  case  of  myopic  astigmatism,  whereas,  it  is  hyp^me- 
tropio,  if  a  convex  lens  is  required. 

If  we  possess  a  trial  case  of  cylindrical  lenses,  the  weakest  concave 
or  strongest  convex  cylindrical  glass  should  be  found  which  renders  all 
the  radiating  lines  quite  distinct  and  clearly  defined.  When  we 
have  found  the  lens  which  corrects  the  astigmatism,  the  patient's  sight 
should  next  be  tried  with  Snellen's  test  types,  in  order  that  we  may 
accurately  ascertain  the  degree  of  improvement  of  sight  produced  by 
it.  In  cases  of  hypermetropia,  the  effort  of  accommodation  often 
conceals  a  considerable  portion  of  the  astigmatism,  and  may  thus 
grreatly  mislead  us  as  to  its  actual  degree.  The  examination  is  tiiefe- 
fore  greatly  facilitated,  if  the  accommodation  is  first  paralysed  by  atro- 
pine. 

In  the  above  modes  of  examination  each  eye  is  to  be  tried  separately. 

Javal  has  devised  the  following  ingenious  instrument  for  the  rapid 
determination  and  correction  of  astigmatism.t  It  is  in  the  form  of 
a  stereoscope  mounted  upon  a  stand,  and  is  supplied  with  convex 
spherical  lenses  of  about  5"  focus.  In  high  degrees  of  hypermetropia 
a  lens  of  3"  should  be  employed,  whereas,  in  high  degrees  of  myopia 
we  may  omit  the  convex  lenses,  or  substitute  concave  ones.  Two  cnrdes 
are  drawn  side  by  side  upon  a  piece  of  card  board,  just  as  in  a  stereo- 
scopic plate,  being  at  such  a  distance  from  each  other,  that  the  centre 
of  each  circle  corresponds  to  the  distance  between  the  two  eyes.     In 

*  The  ttenopaic  apparatuB  employed  for  this  purpose,  conBists  of  a  small  cylinder 
open  at  one  end,  so  as  to  fit  closely  to  the  eye,  the  other  end  being  funushed  with  a 
small  slit,  which  oan  be  readily  narrowed  and  widened.  The  effeot  of  this  slii  (which 
should  be  set  to  a  width  of  about  li  or  2  millim^res),  is  of  course  to  admit  only 
rays  in  a  certain  direction,  excluding  all  the  others.  The  box  of  the  cylinder  should 
be  made  to  unscrew,  in  order  that  spherical  lenses  may  be  placed  in  it. 

t  ''  Kl.  Honatsbl.,"  1865,  336.  This  optometer  of  Jaral's  is  made  bj  Naefaet, 
17,  Bue  St.  Sk^Tcrin,  Paris. 
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the  one  figure  (Fig.  75)  are  drawn  a  eeriea  of  radiating  lineB,  and  at 
their  extremity  are  placed  the  fignres  I  to  XII,  arranged  like  the  figares 
on  a  watoh  dial.  If  the  vienal  lines  are  parallel,  the  two  circlee  w« 
fiiaed  into  one  image,  in  tlie  centre  of  which  lie  the  radiating  stripes, 

Fig.  76. 


®{        m  □   C  )  )^ 

and  at  the  circnmference  the  fignres.  On  account  of  the  parallelism 
of  the  eyes,  the  latter  are  accommodated  for  their  &r  point.  By  means 
of  a  screw,  the  circles  are  now  remoYed  fnrther  and  ftuther  from  the 
eyes,  nntil  all  the  radiating  linee,  except  one,  became  indistinct.  The 
directitm  of  this  one  is  easily  identified  by  the  fignres,  and  its  direction 
oorrespondB  to  the  diameter  of  the  highest  refraction.  Behind  the 
ocnlar  lens  of  the  one  eye  is  arranged,  upon  a  pivot,  a  series  of  concavn 
cylindrical  lenses,  so  that  they  can  be  rapidly  rotated  in  front  of  the  eye, 
nntil  the  lens  is  found  which  corrects  the  astigmatism  and  indicates  its 
degree.  These  lenses  are  arranged  in  snch  a  manner,  that  they  can  bo 
used  singly  or  together,  thnsallowingof  most  varied  combinatioiiB.  After 
the  degree  of  astigmatism  has  been  determined,  the  state  of  the  refrac- 
tion of  the  eye  m.net  be  ascertaioed,  and  the  same  apparatus  may  be 
used  for  this  pnrpose.  After  the  eiamination  of  the  one  eye  has  been 
finished,  that  of  the  other  shoold  be  proceeded  with,  the  series  of 
cylindrical  lenses  being  tnraed  over  to  the  other  side.  The  principal 
objection  to  this  iastrnment  is,  that  on  acconnt  of  the  patient  being 
Gonscions  of  the  close  proximity  of  the  object,  he  does  not  relax  his 
aooommodation  completely,  and  is  hence  not  in  reality  accommodated 
for  his  fu  point,  and  we  may  therefore  fall  into  error  as  to  the  degree  of 
his  astigmatism.  This  error  is  to  a  great  extent  avoided  if  wo  test  him 
with  the  radiating  lines  at  a  distance,  and  completely  so,  if  in  a  case  of 
hypermetropia  the  accommodation  is  paralysed. 

Donders  has  distingaisbed   three    forms  of  astigmatism,  viz. :    I. 
Simple  astigmatism;   II.  Compound  astigmatism;  III.  Mixed  aetig- 
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I.  Simple  Astigmstisiii. — ^The  state  of  refraction  of  the  one  prin- 
cipal meridian  is  emmetropic,  whereas,  that  of  the  other  is  either  myopic 
or  hypermetropic.  K  we,  in  snch  a  case,  turn  the  slit  of  the  stenc^nic 
apparatus  in  the  direction  of  the  normal  meridian,  the  acatoiess  of 
▼ision  wiU  be  perfect,  whereas,  a  certain  concave  or  convex  spherical 
lens  vrill  be  required  if  the  slit  is  turned  in  the  direction  of  the  oOier 
meridian. 

Simple  astigmatism  is  divided  into  : — 1.  Simple  myopic  astigmaiasm 
(Am),  in  which  myopia  exists  in  the  one  principal  meridian,  and  em- 
metropia  in  the  other.  2.  Simple  Hypermetropic  AstigmatisTn  (Ah). 
— In  this  there  is  hypermetropia  in  the  one  principal  meridian,  and 
emmetropia  in  the  other. 

II.  Compound  Astigmatism. — ^In  this  form,  myopia  or  hyperme- 
tropia exists  in  both  principal  meridians,  but  it  varies  in  degree.  If 
the  stenopaic  slit  be  used  in  such  cases,  it  will  be  found  that  a  different 
concave  or  convex  lens  will  be  required  in  each  of  the  principal  meri- 
dians, in  order  to  render  the  acuteness  of  vision  normaL 

We  must  here  abo  distinguish  two  forms : — I.  Compound  Myopic 
Astigmatism  (M  +  Am). — Myopia  exists  in  both  principal  meridians. 
2.  Compound  Hypermetropic  Astigmatism  (H  +  Ah). — ^Hypermetropia 
existfl  in  both  principal  meridians. 

m.  Mixed  Astigmatism. — This  is  a  rare  form,  in  which  the  one 
principal  meridian  is  myopic,  the  other  hypermetropic.  We  must  here 
also  distinguish: — I.  Mixed  astigmatism,  with  predominant  myopia 
(Amh).  2.  Mixed  astigmatism,  ¥rith  predominant  hypennetropia 
(Ahm). 

Knapp  and  Schweigger  have  pointed  out  that  the  ophthahnosoope 
also  furnishes  us  with  a  valuable  and  easy  diagnostic  symptom  of 
regular  astigmatism.  On  examining  in  the  direct  method  an  eye 
affected  with  astigmatism,  it  wiU  be  found  that  the  optic  disc,  mirf^^ftii 
of  being  round,  appears  elongated  in  one  direction,  and  that  the  latter 
corresponds  exactly  to  the  meridian  of  greatest  curvature.  For  as  the 
focal  distance  is  shorter  in  this  meridian  than  in  the  other,  the  image 
must  also  be  more  magnified  in  this  direction.  If  we  now  examine  the 
same  eye  in  the  inverted  image,  the  optic  disc  will  appear  elongated  in 
the  opposite  direction ;  thus,  if  in  the  erect  image  the  disc  appears  oval 
in  the  vertical  direction,  in  the  inverted,  it  will  appear  oval  in  the  hori- 
zontal direction,  and  this  at  once  proves  the  existence  of  r^ular  astig- 
matism, and  shows  also  that  the  vertical  meridian  is  of  greater  curvature, 
and,  consequently,  has  a  less  focal  distance,  than  the  horizontaL  The 
comparative  examination  in  the  erect  and  inverted  image  therefore 
furnishes  us  with  a  most  valuable  aid  to  diagnosis,  which  will  often 
spare  us  the  necessity  of  a  long  and  intricate  subjective  examination. 

In  examining,  in  the  erect  image,  an  eye  affected  with  hypermetropic 


ASTIGMATISM.  533 

astigmatism^  it  will  also  be  found  that  in  order  to  see  with  equal  distinct- 
ness the  vessels  nmning  in  different  directions,  the  state  of  accommoda- 
tion of  the  observer's  eye  has  to  nndergo  a  change. 

Mr.  Bowman  ''  has  been  sometimes  led  to  the  discovery  of  regular 
astigmatism  of  the  cornea,  and  the  direction  of  the  chief  meridians  by 
nsing  the  mirror  of  the  ophthalmoscope  much  in  the  same  way  as  for 
slight  degrees  of  conical  cornea.  The  observation  is  more  easy  if  the 
optic  disc  is  in  the  line  of  sight  and  the  pupil  large.  The  mirror  is  to 
be  held  at  two  feet  distance,  and  its  inclination  rapidly  varied,  so  as  to 
throw  the  Hght  on  the  eye  at  small  angles  to  the  perpendicular,  and 
firom  opposite  sides  in  succession,  in  successive  meridians.  The  area  of 
the  pupil  then  exhibits  a  somewhat  linear  shadow  in  some  meridians 
rather  than  in  others."  * 

Astigmatism  is  generally  congenital  and  often  hereditary ;  it  may, 
however,  also  be  acquired.  The  congenital  astigmatism  is  mostly 
regular  and  dependent  upon  asymmetry  of  the  cornea.  In  the  majority 
of  cases  it  is  present  in  both  eyes,  although  perhaps  in  varying  degree. 
Bonders  has  found  that  abnormal  astigmatism  occurs  far  more  fre- 
quently in  hypermetropic  eyes  than  others ;  indeed,  he  even  thinks  that 
out  of  six  hypermetropic  eyes  one  suffers  firom  abnormal  astigmatism. 
The  amblyopia  which  often  exists  in  hypermetropia,  and  which  cannot 
be  remedied  by  spherical  convex  lenses,  is  mostly  due  to  astigmatism. 
We  often  find  that  persons  unconsciously  correct  a  certain  amount  of 
astigmatism  by  holding  their  head  on  one  side,  and  thus  looking  slant- 
ingly through  their  spectacles. 

Acquired  astigmatism  is  mostly  caused  by  inflammatory  changes  ii^ 
the  cornea,  which  lead  to  consecutive  flattening  of  the  cornea,  and 
leave  behind  them  opacities  and  cicatrices ;  it  may  also  be  caused  by 
irregularity  in  the  apposition  of  the  edges  of  the  incision  after  the 
operation  of  extraction  of  cataract.  We  occasionally  find  that  if 
iridectomy,  or  iridodesis,  is  performed  in  cases  of  opacity  of  the  cornea, 
a  considerable  degree  of  amblyopia  persists  after  the  operation,  although 
the  pnpil  is  now  brought  opposite  te  a  transparent  portion  of  the  cornea. 
On  examination,  we  then  find  that  in  many  of  these  cases  this  weakness 
of  sight  is  due  to  astigmatism,  and  that  vision  is  greatly  improved  by 
a  cylindrical  lens.  Acquired  astigmatism  may  also  be  caused  by  dislo- 
cation of  the  crystalline  lens,  more  particularly  if  it  is  obliquely  dis- 
placed in  the  area  of  the  pupil. 

The  best  examples  of  pure  regular  astigmatism  are  furnished  by 
successful  cataract  operations,  for  then  any  irregular  astigmatism  which 
may  have  been  caused  by  the  lens  will,  of  course,  have  been  removed. 

The  disturbance  of  vision  produced  by  even  a  slight  degree  of  astig- 
matism is  often  very  great  and  annoying,  as  the  form  and  shape  of 

•  Donden,  p.  490. 
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minute  objects  (sncb  as  small  letters)  are  so  changed,  that  they  cannot  be 
seen  with  distinctness,  but  look  blurred  and  oonAised.  This  is  due  to  the 
fact  that  certain  portions  of  a  letter  are  yet  quite  distinct,  whilst  others 
are  faint  or  unapparent.  Thus  the  vertical  lines  of  the  letter  H  may 
appear  quite  dark  and  clear,  whilst  the  horizontal  connecting  line  is 
almost  invisible.  This  also  gives  a  peculiar  tremulousness  and  un- 
certainty to  the  outline  of  the  object.  On  account  of  the  co-ezistence  of 
irregular  astigmatism,  the  patient  may  also  be  affected^  with  monocidar 
diplopia  or  polyopia. 

Begular  astigmatism  may  be  remedied  by  the  use  of  cylindrical 
lenses,  which  enable  us  to  correct  the  anomaly  of  refraction  in  each  of 
the  principal  meridians. 

A  cylindrical  lens  is  the  segment  of  a  cylinder,  and  refracts  those 
rays  of  light  the  strongest  which  strike  it  in  a  plane  at  right  angles  to 
the  axis  of  cylindrical  curvature ;  whereas  the  rays  which  pass  through 
its  axis  suffer  no  deviation  at  all.  In  this,  therefore,  the  cylindrical 
lens  differs  firom  the  spherical,  which  refracts  the  rays  in  all  planes  of 
the  segment. 

Now,  if  in  a  case  of  simple  astigmatism  the  one  principal  meridian 
is  normal,  so  that  rays  passing  through  it  are  united  exactly  upon  ihe 
retina,  and  the  other  principal  meridian  is  myopic  or  hypermetropic, 
and  the  rays  passing  through  it  are  brought  to  a  focus  before  or  behind 
the  retma,  we  should  corwot  this  anomaly  of  refraction  by  means  of  a 
cylindrical  lens  whose  axis  corresponds  to  the  normal  meridian.  The 
effect  of  this  would  be  that  the  rays  which  pass  through  its  axis  would 
undergo  no  refraction,  whereas,  those  that  pass  in  a  plane  at  right 
angles  to  the  axis  would  undergo  the  necessary  refraction,  and  thus 
neutralize  the  anomaly  which  obtains  in  this  meridian. 

A  convex  cylindrical  lens  should  be  placed  in  such  a  direction  that 
its  axis  lies  in  the  plane  of  the  highest  refracting  meridian,  in  order  that 
it  may  give  to  the  rays  which  undergo  the  smallest  degree  of  deflection, 
such  an  increased  amount  of  convergence  as  if  they  passed  through  the 
meridian  of  the  greatest  refruction. 

The  reverse  obtains  in  the  case  of  concave  cylindrical  lenses,  for 
here  the  axis  must  correspond  to  the  meridian  of  least  refraction,  so 
that  the  focal  length  of  the  meridian  of  greatest  curvature  may  be  in- 
creased, and  made  equal  to  that  of  the  meridian  of  least  refraction.  A 
glance  at  Fig.  73,  p.  527,  will  readily  explain  this. 

I  will  now  illustrate  the  choice  of  cylindrical  lenses  by  some 
examples. 

I.  Simple  Adigmaium. — ^The  state  of  refraction  of  the  one  principal 
meridian  is  emmetropic,  whereas,  that  of  the  other  is  either  myopic  or 

hypermetropic. 

1.  Simple  Myopic  AsUgmoMsm  (Am). — ^Let  us  suppose  that  there  is 
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enunetropia  in  the  principal  horizontal  meridian  (the  far  point  lying  at 
an  infinite  distance,  i'.e.,  B  =  oo),  bnt  that  in  the  principal  vertical 

meridian  there  is  myopia  =  -,  then  Am  =  .  — —  =  -. 

•^  ^  8  8      «>       8 

In  order  to  correct  this,  a  concave  cylindrical  lens  of  8  inches  focus 
will  be  required,  its  axis  corresponding  to  the  horizontal  meridian,  so 
that  the  rays  of  light  may  here  pass  without  nndergoing  any  refraction, 
and  only  those  which  pass  at  a  right  angle  to  the  axis  (vertically)  be 
refracted,  so  as  to  neutralize  the  myopia  which  exists  in  the  principal 
vertical  meridian.  To  be  qnite  accurate  the  lens  should  be  slightly 
stronger  (7^  inches  focus),  for  ^  an  inch  should  be  deducted  from  the 
strength  of  the  concave  lens,  on  account  of  the  distance  of  the  latter 
frt>m  the  nodal  point.  In  hypermetropia,  on  the  other  hand,  this  dis- 
tance of  about  i  an  inch  must  be  added  to  the  number  of  the  convex 
lens.  In  slight  degrees  of  myopia  or  hypermetropia  (below  -^  or  i^^) 
we  may,  however,  omit  this  distance  in  the  calculation. 

2.  Simple  Hypermetropic  AsHgTnaiism  (Ah). — In  the  horizontal 
meridian  let  there  be  hypermetropia  =  -^^  in  the  vertical  emmetropia, 

then  Ah  =  —  —  —  =  —  and  the  patient  will  require  a  convex  cylin- 
10        00       10  '^  ^  "^ 

drical  lens  of  10  inches  focus  with  its  axis  placed  vertically. 

11.  Compound  AgHgmcUism. — In  this  form,  it  will  be  remembered, 
myopia  or  hypermetropia  exists  in  both  the  principal  meridians,  but  it 
varies  in  degree. 

It  will  be  found  very  much  to  fitdlitate  the  understanding  of  these 
cases  of  compound  astigmatism,  if  we  consider  the  eye  to  be  affected 
with  simple  myopia  or  hypermetropia,  but  that  there  exists  besides,  a 
Tw^TiTmiTn  degree  of  this  anomaly  of  refraction  in  one  of  the  principal 
meridians.  We  have,  therefore,  a  certain  degree  of  myopia  or  hyper- 
metropia common  to  the  whole  eye,  besides  a  certain,  special  degree  in 
one  of  the  principal  meridians. 

1.  Oompotmd  Myopic  AsHgmaHsm  (M  +  Am). — Myopia  exists  in 
both  meridians,  but  to  a  higher  degree  in  the  one  than  in  the  other. 

In  the  principal  vertical  meridian  let  M  =  ^. 

In  the  principal  horizontal  meridian  let  M  =:  -j^,  we  then  have 

myopia  =  5^  and  Am  =:_.—  —   =   __tobe  written  as  M  = 
t>U  15         SO         30 

1  +  Am  1. 
80  30 

In  such  a  case,  a  spherioo-cylindrical  lens  is  required,  the  one  surface 
of  which  has  a  spherical,  the  other  a  cylindrical  curvature,  and  its  action 
is  that  of  a  piano-cylindrical  lens  combined  with  a  plano-spherioal  lens, 
and  it  may  be  expressed  by  the  formula  for  each  of  the  refracting 
surfaces,  united  by  a  sign  of  combination. 
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The  case  which  we  have  supposed  would  therefore  be  corrected  bj 

30    ""       30 

For  the  spherical  and  cylindrical  snrface  would  reqnire  to  have  a 
negative  focal  distance  of  30",  and  the  axis  of  the  cylindrical  snr&oe 
would  have  to  be  placed  horizontally. 

2.  Gomponnd  hypermetropic  astigmatism  (H  +  Ah).  Hyperme- 
tropia  exists  in  both  principal  meridians,  bnt  more  in  the  one  than  in 
the  other. 

In  the  vertical  meridian  let  H  =  •^.    In  the  horizontal  meridian 

1       TT  1  1  11 

let  H  =  —     We  have  then  H  =  — ,  and  moreover  Ah  =  —  —  — 
12  18  12       18 

=  — ,  and  we  write  H  —  +  Ah  — .    Hence  a  positive  spherioo-cylind- 
36  18  36 

ricaJ  lens  will  be  required,  and  it  will  be  corrected  by  —  s  '^  —  c. 

■^  18      "-^  36 

The  axis  of  the  cylindrical  snrface  being  placed  vertically. 

in.  Mixed  astigmatism.  In  this  form,  in  which  myopia  exists  in 
the  one  principal  meridian,  and  hypermetropia  in  the  other,  we  must 
make  use  of  bi-cylindrical  glasses.  These  consist  of  two  cylindrical 
surfaces  of  curvature,  the  axes  of  which  are  perpendicular  to  one 
another ;  the  one  surfieuse  is  concave,  the  other  convex.  In  consequence 
of  this,  the  effect  of  such  lenses  is  to  render  parallel  incident  rays 
divergent  in  the  plane  of  one  axis,  and  convergent  in  that  of  the  other. 
The  axis  of  the  concave  surface  must  be  placed  in  the  direction  of  the 
hypermetropic  meridian,  and  the  axis  of  the  convex  surfiu^  in  the 
direction  of  the  myopic  meridian.  Their  action  may  be  expressed  by 
the  formula  for  each  of  the  two  planes,  united  by  a  sign  of  a  right 
angle  f. 

1.  Mixed  astigmatism,  with  predominant  myopia  (Amh). 

In  the  vertical  meridian  let  M  =  ■^.     In  the  horizontal  meridian 

let  H  =  ii.    Therefore  Amh  =  Mi-  +  H-l  =  i     and  is  corrected 
20  10  20       6|, 

"-.Ic. 
10 


,      1 

by  —  c 

^  20 


The  axis  of  the  convex  surftuse  to  be  placed  vertically,  that  of  the 
concave  horizontally. 

2.  Mixed  astigpnatism,  with  predominant  hypermetropia  (Ahm). 
In  the  vertical  meridian  let  M  :=  -j^.     In  the  horizontal  meridian 

let  H  =  —     Therefore  Ahm  =H +  M  —  =  —  and  is  corrected 

12  12  18       7i, 

by  —  c         — c. 

12  18 

The  axis  of  the  convex  surface  to  be  placed  vertically,  that  of  the 

ooncave  surface  horizontally. 
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These  examples  illnstrate  the  method  to  be  adopted  in  finding 
glasses  to  correct  the  astigpnatism  and  the  ametropia.  Bat  in  many 
cases  it  is  not  advisable  completely  to  nentralize  the  anomaly  of  refrac- 
tion, both  on  acconnt  of  the  difference  in  the  size  of  the  retinal  images 
which  will  occnr  if  the  lenses  are  strong,  and  also  on  acconnt  of  the 
distorbance  in  the  combined  action  of  the  ciliary  mnsde  and  the 
internal  recti  muscles.  It  is  often  desirable  that  the  astigmatism 
should  be  whoDy  corrected,  bat  that  only  a  certain  portion  of  the 
myopia  or  hypermetropia  should  be  neutralized. 

After  the  operation  of  extraction  of  cataract,  the  sight  is  often 
materially  improved  by  cylindrical  lenses,  even  although  before  the 
opacity  of  the  lens,  the  sight  had  been  perfectly  normal.  Such  cases 
can  only  be  explained  on  the  supposition,  that  a  certain  degree  of 
corneal  astigmatism  had  been  neutralized  (compensated  for)  by  some 
lenticnlar  astigmatism,  so  that  when  the  lens  is  absent,  the  ill-effects 
from  the  comenl  astigmatism  make  themselves  felt.  This  condition 
must  of  course  be  distinguished  from  the  acquired  astigmatism  due  to 
a  &ulty  cicatrization  of  the  section.  In  all  cases  of  extraction,  in 
which  the  sight  is  not  as  good  as  might  be  expected  from  the  general 
appearance  of  the  eye,  the  presence  of  astigmatism  should  be  looked 
for,  and  the  effect  of  cylindrical  lenses  tried. 

It  is  of  great  consequence,  that  the  axes  of  the  surfaces  of  curvature 
of  the  cylindrical  glasses  should  be  situated  in  the  principal  meridians 
of  the  eye,  for  even  a  very  slight  deviation  will  give  rise  to  considerable 
indistinctness  of  vision.  In  order  to  insure  the  exact  adaptation  of  the 
glasses  to  the  eye,  the  lenses  should  be  set  in  round  frames,  which 
permit  of  their  being  readily  rotated  in  any  direction.  When  the 
proper  position  of  the  axis  is  found,  the  screw  should  be  tightened,  and 
the  lens  thus  firmly  fixed  in  the  desired  position.  The  clumsy  and 
awkward  appearance  of  the  circular  frames  may  be  greatly  diminished 
by  making  them  of  a  smaller  diameter,  or  by  having  the  glasses  ground 
do¥m  into  oval  ones,  and  then  reset  into  oval  frames.  But  this  requires 
great  exactitude  and  nicety. 

Irregular  astigmatism  depends  sometimes  upon  irregularities  in  the 
curvature  of  the  cornea,  such  as  occur  from  thinning  of  the  cornea 
after  comeitis,  in  conical  cornea,  and  a  faulty  union  of  the  section  in 
extraction  of  cataract.  Irregularities  in  the  structure  of  the  lens,  or  dis- 
placement of  the  latter,  so  that  its  edge  lies  partially  in  the  area  of  the 
pupil,  may  also  give  rise  to  this  form  of  astigmatism.  On  account  of 
these  irregularities  in  the  cornea  or  lens,  the  refraction  of  luminous 
rays  is  much  distorted,  for  not  only  do  the  rays  in  a  certain  diameter 
undergo  irregular  refraction,  but  even  perhaps  individual  rays  in  the 
same  diameter.  The  retina,  therefore,  -receives  a  very  confused  and 
blurred  image,  and  hence  there  is  always  a  considerable  impairment  of 
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Tisioii,  ihe  object  lookiiig  crooked  and  distorted.  Not  unfireqiieiLtlj 
there  18  marked  monocular  diplopia  or  polyopia.  Whilst  this  irregnlar 
astigmatism  cannot  be  corrected  by  cylindrical  glasses,  it  is  of%«n  sos- 
oeptible  of  improTement  by  stenopeic  spectacles,  which,  by  exclnding  a 
large  portion  of  the  irr^golaity  refracted  rays,  render  the  image  less 
distorted  and  oonAised. 


8.— APHAKIA  (ABSENCE  OP  THE  CRYSTALLINB  LENS). 

This  condition  may  be  due  to  an  operation  for  cataract  («.^^  ex- 
traction, division,  or  recHnation),  to  absorption  of  tiie  lens  after  tran- 
matic  cataract,  or  dislocation  of  the  lens  into  tiie  vitreous  hnmonr,  etc. 
The  state  of  refraction  is  of  course  greatly  altered  by  absence  of  the 
lens.  Thns,  an  emmetropic  eye  becomes  strongly  hypennetit>pic ;  a 
hypermetropic  eye  still  more  so;  whereas,  a  myopic  eye  will  become  lees 
short-sighted,  or,  if  the  degree  of  myopia  was  very  great,  it  may  even 
become  emmetropic.  The  power  of  accommodation  is  completely  absent 
in  aphakia^  This  has  been  now  inoontrovertibly  proved  by  Donders* 
nomeroos  and  most  exact  experiments. 

The  acateness  of  vision  even  after  the  most  snccessfhl  operations  ibr 
cataract^  and  with  the  aid  of  the  most  snitable  glasses,  does  not  nsnally 
reach  the  normal  standard.  In  old  persons,  this  is  frequently  due  to  oer* 
tain  senile  changes  which  take  place  in  all  eyes,  and  often  considerably 
deteriorate  the  sight.  Another  not  unfrieqnent  cause  is  to  be  found  in  the 
presence  of  secondary  cataract,  or  even  in  the  wrinkling  of  the  trans- 
parent capsule,  which  may  produce  considerable  distortion  and  con- 
fusion of  the  retinal  image. 

Patients  who  have  been  operated  upon  for  cataract,  require  very 
strong  convex  glasses  to  neutralise  the  acquired  hypermetropia.  The 
strength  of  these  glasses  will  vary  according  to  ihe  d^^^e  of  the 
hypermetropia,  t.d.,  the  length  of  the  optic  axis ;  for  the  shorter  the 
latter  is,  the  stronger  will  the  lens  require  to  be.  Two  sets  of  glasses 
will  be  wanted,  one  for  distant  objects,  and  one  for  reading,  sewing,  etc 
For  the  former  purpose,  the  number  generally  ranges  from  4"  to  5"  focus, 
for  the  latter  from  2"  to  2^"  focus.  But  as  this  varies  considerably, 
different  numbers  must  be  tried  until  the  best  is  found,  and  it  must 
be  remembered  that  in  these  lenses  of  high  power,  a  slight  difference 
may  exert  a  very  considerable  effect  upon  the  sight.  In  order  to  remedy 
the  great  spherical  and  chromatic  aberration  of  light,  which  is  produced 
in  these  lenses  from  the  difference  in  their  thickness  at  the  centre  and 
at  the  periphery,  such  spectacles  are  generally  set  in  a  broad  horn  or 
tortoise-shell  frame,  which  leaves  only  the  more  central  portion  of  the 
glass  exposed. 
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9.— PABALYSIS,  SPASM,  AND  ATONY  OF  THE  CILIARY 

MUSCLE. 

Diminiition  or  loss  of  accommodation  from  paralysis  or  atony  of  the 
ciliary  mnscle  is  occasionally  met  with  after  severe  illnesses,  the  whole 
mnscalar  system  being  greatly  debilitated.  In  such  cases,  it  is  not 
unfreqnently  mistaken  for  amblyopia  dependent  npon  general  debility. 
It  is  also  often  met  with  after  diphtheria,  and  appears  to  depend  less 
apon  general  constitutional  weakness,  than  npon  some  special  and 
pecnliar  canse,  the  exact  natnre  of  which  is  yet  nndetermined. 

The  symptoms  of  paralysis  of  the  accommodation  are  very  marked 
in  enmietropic  eyes.  The  patients  find  that  they  cannot  accurately 
distinguish  near  objects,  so  that  they  are  quite  unable  to  read,  write,  or 
sew;  but  at  a  distance  they  can  see  distinctly.  The  far  point  has 
undergone  no  change  of  position,  but  the  near  point  has  receded  further 
from  the  eye.  K  we  test  the  sight  with  a  convex  lens  of  6"  focus,  we 
find  perhaps  that  the  near  point  has  receded  to  5"  or  5^"  frt>m  the  eye, 
and  that  the  far  point  Hes  at  6"  (the  focal  distance  of  the  lens),  hence 
that  the  power  of  accommodation  is  almost  entirely  lost.  The  position 
of  the  near  point  will  of  course  vary  with  the  degree  of  paralysis ;  if  this 
is  but  slight  (paresis),  the  near  point  may  be  but  little  removed  from 
the  eye,  and  the  disturbance  of  vision  but  inconsiderable.  If  there  is 
complete  paralysis,  the  patients  cannot  generally  distinguish  any  print 
smaller  than  No.  14  or  16  of  Jager,  but  can  easily  read  the  finest  type 
with  strong  convex  lenses.  The  sight  is  much  less  affected  in  short- 
sighted persons,  for  if  the  myopia  =  ^^  or  -^j  they  are  still  able 
to  read  at  their  far  ^oint  (12*  or  14'),  as  only  the  near  point  under- 
goes a  change,  and  the  far  point  lies  sufficiently  close  to  the  eye 
to  permit  of  small  objects  being  seen  distinctly.  In  hypermetropic 
patients  it  is,  however,  quite  different,  for  in  them  both  the  near  and 
distant  sight  is  impaired,  just  as  after  the  instillation  of  atropine.  In 
incomplete  paralysis,  the  symptoms  often  resemble  those  of  asthenopia, 
and  the  true  nature  of  the  affection  may  be  easily  overlooked,  if  the 
range  of  the  accommodation  is  not  examined.  Together  vrith  the 
paralysis  of  the  accommodation,  there  is  almost  always  paralysis  of  the 
constrictor  pupillaa,  and  consequent  dilatation  of  the  pupil,  as  both 
muscles  are  supplied  by  the  third  nerve ;  and  frequently  other  muscles 
of  the  eye,  supplied  by  this  nerve,  are  also  affected.  In  trying  the 
sight,  attention  should  be  paid  to  this  dilatation  of  the  pupil,  and  the 
consequent  presence  of  circles  of  diffiision  upon  the  retina,  and  the 
patient  should  be  directed  to  read  through  a  small  stenopaic  opening. 

The  treatment  of  cases  of  paralysis  of  the  ciliary  muscle  must 
depend  upon  the  cause.     If  the  patient  has  been  suffering  from  diph- 
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theria  or  any  debilitatmg  disease,  tonics  mnst  be  onr  chief  remedy.  In 
the  rheumatic  form  (due  to  exposure  to  cold  or  dranght)  or  the 
sjphilitio,  iodide  and  bromide  of  potassinm  are  of  mnch  nse,  as  ako  a 
snppnrating  blister  behind  the  corresponding  ear.  I  have  often  fbnnd 
the  most  marked  and  speedy  benefit  from  the  latter  remedy,  so  that  a 
patient,  who  before  oonld  only  decipher  letters  of  14  or  16  of  Jiger, 
was  able,  within  24  or  48  honrs  after  the  application  of  the  blister,  to 
read  the  finest  print.  I  have  also  nsed  the  solution  of  the  extract  of 
Calabar  bean  with  excellent  results.  I  employ  it  of  a  strength  sufficient 
to  cause  considerable  contraction  of  the  ciliary  muscle  and  constrictor 
pupOls,  without,  however,  over-straining,  and  thus  fiUaguing,  these 
muscles.  I  then  allow  the  effect  to  pass  off  entirely,  and  after  a  few 
days'  rest,  the  extract  is  re-applied,  so  that  the  muscles  may  be  periodi- 
cally stimulated.  The  action  of  the  Calabar  bean,  and  its  peculiar 
effect  upon  the  pupil  were  fully  investigated  in  1862,  by  Dr.  Fraser,* 
in  his  valuable  graduation  thesis  for  the  University  of  Edinburgh,  on 
the  '*  Characters,  Actions,  and  Therapeutic  uses  of  the  Ordeal  Bean  of 
Calabar.'*  And  in  1863,  Dr.  Argyle  Robertson  discovered  its  effect 
upon  the  accommodation.t 

On  the  appHcation  of  a  minute  quantify  of  a  strong  solntion  (1 
drop  ^  4  grains  of  the  bean)  to  the  inside  of  the  lower  eyelid,  a  little 
irritation  and  redness  are  produced,  but  these  pass  off  very  rapidly. 
Within  five  or  ten  minutes  the  pupil  b^ins  to  contract,  and  at  nearly 
the  same  time,  the  spasm  of  the  ciliary  muscle  commences.  The  contrac- 
tion of  the  pupil  reaches  its  maximum  degree  (about  1'"  in  diameter)  in 
from  30  to  45  minutes.  After  two  or  three  hours  it  gradually  dilates 
again,  but  does  not  regain  its  normal  size  till  after  the  lapse  of  two  or 
three  days,  when  it  may  even  become  larger  than  before.  Even  during 
its  greatest  contraction,  the  pupil  is  still  under  the  influence  of  light. 

The  spasm  of  the  accommodation  commences  about  the  same  time 
as  the  contraction  of  the  pupil,  and  both  the  near  and  far  point  become 
greatly  approximated  to  the  eye,  which  becomes,  in  fact,  strongly 
myopic.  The  far  point  iu  the  emmetropic  eye  may  be  brought  to  5" 
or  6"  from  the  eye,  and  the  near  point  to  3"  or  3^".  The  effect  upon 
the  accommodation  passes  off  much  sooner  than  that  upon  the  pupil, 
for  three  or  four  hours  generally  suffice  to  restore  the  state  of  refraction 
and  accommodation  to  its  normal  condition. 

*  Further  htrestigaiioiu  on  the  phyaiological  action  of  the  Calabftr  bean  are  con- 
tained in  a  more  recent  paper  by  Dr.  Fraeer,  in  the  "  TransactionB  of  the  Royal 
Society  of  Edinburgh,"  toI.  24. 

t  Shortly  after  thia  discorery  of  Dr.  Argyle  Robertson,  I  had  the  oppoirtimity 
of  carefully  studying  the  effect  of  the  Calabw  bean  upon  a  case  of  paralyaia  of  the 
ciliary  muscle ;  a  full  account  of  which  will  be  found  in  the  *'  Med.  Times  and 
Oaxette,"  May  16,  1863. 


PABALYSIS,  ETC.,  OF  THE  GIUART  MUSCLE.  541 

That  tlie  spasm  of  accommodation  is  due  to  the  action  of  the  drug 
upon  the  muscles  of  accommodation,  and  not  upon  the  iris,  was  inoon- 
trovertibly  proved  by  Von  Ghraefe,*  who  tried  its  effect  in  a  case  of 
complete  absence  of  the  iris,  and  found  that  the  action  upon  the  accom- 
modation took  place  at  about  the  same  time,  and  in  exactly  the  same 
manner,  as  in  eyes  in  which  the  iris  was  present.  This  action  of  the 
Calabar  bean  is,  therefore,  exerted  upon  the  ciliary  muscle,  and  is  com- 
pletely independent  of  its  effect  upon  the  iris. 

The  effect  of  the  Calabar  bean  in  counteracting  the  action  of  atro- 
pine, has  also  been  proved  by  many  experiments.  The  weaker  solutions 
of  atropine  are  easily  overcome  by  a  strong  solution  of  Calabar.  But 
the  complete  paralysis  of  the  accommodation  by  a  strong  solution  of 
atropine  (4  grains  to  the  ounce)  is  only  temporarily  overcome  even  by 
a  very  strong  solution  of  Calabar,  1  drop  =  4  grains ;  the  pupU  becomes 
smaUer,  and  the  state  of  refraction  increased,  but  the  action  of  the  atro- 
pine re-asserts  itself  in  the  course  of  a  few  hours.  In  such  cases,  we 
must  repeat  the  application  of  the  Calabar  when  necessary,  until  the 
effect  of  the  atropine  upon  the  accommodation  has  disappeared.t 

Great  £atigue  of  the  ciliary  muscle  through  over  exertion  at  near 
objects,  may  give  rise  to  very  severe  symptoms  of  asthenopia,  and  this  is 
best  treated  by  the  use  of  strong  convex  glasses  (6  to  10  inches  focus), 
for  reading,  etc.  After  they  have  been  used  for  some  time,  the  accom- 
modation should  be  gradually  exercised  by  using  weaker  glasses,  the  dis- 
tance of  the  object  remaining  the  same.  The  accommodation  may  also 
be  rested  by  the  application  of  a  strong  solution  of  atropine  continued 
for  some  little  time. 

Spdsvfi  of  the  ciliary  muscle  is  of  rather  rare  occurrence,  and  is  espe- 
cially met  with  in  cases  of  hjpermetropia  in  youthful  persons,  who 
have  strained  their  eyes  without  using  convex  glasses  ;  this  continued 
tension  of  the  accommodation  producing  a  spasmodic  contraction  of  the 
ciliary  muscle.  In  such  cases,  we  find  that  the  patient  is  apparently 
suffering  &om  myopia,  requiring  concave  glasses  for  distant  objects, 
and  yet,  on  examining  his  eye  with  the  ophthalmoscope,  the  refraction  is 
found  to  be  hypermetropic.  The  use  of  a  strong  solution  of  atropine  has 
frequently  to  be  continued  for  several  days,  before  the  ciliary  muscle 
can  be  completely  paralysed.  This  paralysis  and  complete  rest  of  the 
accommodation  must  be  continued  for  several  weeks. 

•  "  A.  f.  O.,"  ix,  8, 113. 

t  Instead  of  the  extract,  the  more  elegant  preparation  of  the  gelatine  discs  may 
be  employed.  But  these  do  not  answer  so  well  when  we  wish  to  stimulate  the 
partially  paralysed  muscle,  as  we  cannot  regulate  the  strength  so  exactly  as  in  the 
solution* 
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lO.^SPECTACLES. 

The  spectacles  which  are  generally  used  for  the  purpose  of  correct- 
ing some  optical  defect  in  the  eye  are  either  spherical  or  cylindrical 
lenses,  or  a  combination  of  both.  The  properties  of  such  lenses  have 
been  already  sufficiently  explained  (pp.  489  and  534)  and  I  shall,  there- 
fore, now  only  add  a  few  remarks  as  to  the  different  kinds  of  spectacles 
and  their  construction. 

From  the  perusal  of  the  different  anomalies  of  re&action  and  accom- 
modation, the  reader  will  have  been  sufficiently  impressed  with  the 
importance  of  the  proper  and  scientific  selection  of  spectacles.  I  have 
no  hesitation  in  saying  that  the  empirical,  haphazard  plan  of  selection 
generally  employed  by  opticians,  is  but  too  frequently  attended  by  the 
worst  consequences  ;  and  that  eyes  are  often  permanently  injured,  which 
might,  by  skilful  treatment,  have  been  preserred  for  years.  For  this 
reason,  I  must  strongly,  urge  upon  medical  men  the  necessity  of  not 
only  examining  the  state  of  the  eyes,  and  ascertaining  the  exact  nature 
of  the  affection  of  refraction  or  accommodation,  but  of  going  even  a 
step  frirther  than  this,  and  determining  with  care  and  accuracy  the 
number  of  the  required  lens.  For  this  purpose  they  must  possess  a 
case  of  trial-glasses,*  containing  a  complete  assortment  of  concave  and 
convex  lenses,  glasses  of  corresponding  number  beings  kept  by  the 
optician.  Written  directions  as  to  the  focal  distance  of  the  required 
glass,  and  whether  it  is  for  distance  or  for  reading,  are  to  be  sent  to  the 
optician. 

The  strength  of  any  given  convex  lens  may  be  easily  ascertained  by 
finding  the  distance  at  which  the  image  of  a  distant  object  (a  candle, 
the  bars  of  a  window  frame,  etc.),  is  distinctly  formed  on  a  sheet  of 
white  paper  or  the  wall.  The  distance  of  this  distinct  image  from  the 
lens,  gives  the  focal  length  of  the  latter.     But  if  we  have  a  set  of  trial 

*  Such  trial  casei  are  made  by  Hessn.  Paetz  and  Flohr,  of  Berlin,  and  contain 
complete  sets  of  concaye  and  oonyex  lenses,  prismatic  and  tinted  glasses,  and  a 
clip  spectacle  frame  for  holding  the  lenses.  These  lenses  are  defined  in  the  Prussian 
inches,  which  are  almost  identical  with  the  English ;  whereas  the  French  are  con- 
siderably more.  As  the  arrangement  of  the  lenses  in  these  trial  cases  is,  howeyer, 
made  without  any  system,  so  that  whilst  there  are  yery  many  and  but  slight 
gradations  in  the  weaker  glasses,  those  in  the  stronger  are  not  sufficiently  numerous, 
the  difierenoe  in  the  refraction  of  the  higher  numbers  is  yery  great.  Thus,  whilst 
the  difference  in  the  refraction  between  cony  ex  60  and  50  is  only  -y^,  that  between 
8}  and  3  is  ^.  To  remedy  these  defects,  as  weU  as  to  simplify  the  trial  cases,  and 
greatly  diminish  the  number  of  lenses,  Zehender  has  proposed  a  new  combination 
scale  of  glasses  (yide  "  Klin.  Monats.,"  1866).  As  a  member  of  the  International 
Refraction  Committee,  appointed  by  the  Ophthalmological  Congress  in  1867, 1  may 
mention  here,  that  it  is  yery  probable  that  the  m^tre  measure  will  be  substituted  for 
that  of  inches  in  the  determination  of  the  strength  of  lenses,  in  order  that  their 
number  may  be  the  same  in  all  countries. 
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glnaBcc  at  hand,  a  more  simple  and  ready  mode  is  to  find  the  concave 
lens  ^rhich  completely  neutralizes  the  convex  one,  and  this  at  once  gives 
ns  the  nnmber  of  the  latter. 

The  complete  neutralisation  of  the  convex  lens  hy  the  concave  is 
known  hy  the  fact  that  if  the  two  are  placed  in  close  apposition,  we  can 
read  as  well  through  thism  as  without  any  glass  before  the  eye.  Another 
test  is,  that  if  we  regard  a  vertical  line  (e.g.^  the  vertical  bar  of  a  window) 
thirongh  them,  it  remains  perfectly  immoveable  when  the  glasses  are 
moved  to  and  fro  before  the  eye.  Whereas,  the  line  will  distinctly  move 
if  the  two  glasses  do  not  neutralize  one  another,  the  more  so,  the  greater 
the  difference  between  them.  If  the  object  moves  in  the  contnuy  direc- 
tion to  that  in  which  the  lenses  are  moved,  it  proves  that  the  convex 
lena  is  the  stronger  of  the  two ;  whereas,  if  it  moves  in  the  same  direc- 
tion, the  concave  is  the  stronger.  The  strength  of  concave  lenses  may 
be  tried  in  the  same  way. 

Care  should  be  tal^n  that  the  spectacles  fit  accurately ;  that  the 
glasses  are  on  the  same  level,  so  that  one  is  not  higher  than  the  other ; 
that  they  are  sufficiently  close  to  the  eyes,  and  that  the  centre  of  each 
^lass  is  exactly  opposite  the  centre  of  the  pupil.  The  last  point  should 
be  particularly  observed  in  the  selection  of  glasses  which  fit  on  to  the 
nose  by  means  of  a  spring  (pinces  nez),  for  we  find  tliat,  on  account  of 
their  oval  shape,  these  generally  are  not  accurately  centred.  If  they  do 
not  fit  properly,  so  that  their  centre  corresponds  to  the  centre  of  the  pupil, 
they  act  as  prisms,  and  give  rise  to  diplopia  or  a  correcting  squint,  and 
the  latter  may  even  become  permanent,  if  their  use  is  persisted  in. 
Concave  glasses  should  be  quite  close  to  the  eye,  otherwise  they  will 
diminish  the  size  and  distinctness  of  the  retinal  image.  As  the  rays 
which  impinge  upon  a  concave  lens  are  rendered  divergent  by  it,  it 
follows  that  the  further  the  glass  is  removed  from  the  eye,  the  fewer 
peripheral  rays  will  enter  the  latter,  in  consequence  of  which  the  retinal 
image  is  diminished  in  size  and  intensity.*  The  reverse  obtains  in  the 
case  of  convex  glasses,  for  as  they  render  the  rays  which  impinge  upon 
them  more  convergent,  a  greater  number  of  peripheral  rays  will  enter, 
the  further  (up  to  a  certain  point,  of  course)  the  convex  glass  is  removed 
from  it,  the  retinal  image  becoming  at  the  same  time  larger  and 
brighter. 

Single  eye  glasses  should  not^  as  a  rule,  be  permitted,  as  they  often 
lead  to  weakness  of  the  other  eye  frt)m  non-use. 

Besides  the  spherical  and  cylindrical  spectacles  we  must  also  con- 
sider the  following  kinds : — 

*  It  has  already  been  stated  that  ooncaye  glasses  dimimsh  the  retinal  image  by 
moTing  the  nodal  point  further  back,  thus  diminishing  the  angle  of  vision ; 
whereac,  oonrex  glasses  enlarge  the  retinal  image,  as  they  move  the  nodal  point  for- 
wards, and  thus  increase  the  size  of  the  angle  of  vision. 
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The  periscopie  glasaes  oonsist  of  ooncaTO-oonyex,  and  oonvezo- 
ooncave  lenses  (so  called  positiYe  and  negative  menisci),  and  oonae- 
quently  have  only  a  very  slight  spherical  aberration.  On  this  aoooont, 
when  the  concave  snrfiEuse  is  turned  towaids  the  eye,  there  is  less 
irregular  refraction  at  the  edge  of  the  glass,  so  that  the  regularity  of 
the  images  is  much  less  impaired.  In  consequence  of  this,  the  obeenrer 
can  look  more  obliquely  through  them,  as  was  first  shown  by  Wc^laston, 
who  on  this  account  termed  them  periscopie.  Their  chief  disadvantages 
are  that  they  reflect  the  light  more,  and  are  aJso  more  heavy  and  ex- 
pensive than  spherical  lenses. 

Spectacle  glasses  are  sometimes  required  to  have  a  different  focus 
in  the  upper  and  lower  part  {pantoscopic  spedades).  This  is  more 
especially  the  case  if  presbyopia  co-exists  with  myopia  or  hypermetrupia. 
Thus  Franklin,  who  was  presbyopic  and  also  slightly  myopic,  employed 
glasses,  the  lower  half  of  which  was  convex,  to  neutralize  the  presby- 
opia, and  the  upper  half  concave,  to  neutralize  the  myopia.  In  Paris 
such  glasses  are  termed  wrres  a  double  foyer ^  and  are  constmcted  by 
grinding  in  the  upper  part  of  the  spectacle-glass,  the  sur&ce  irhich  is 
turned  from  the  eye,  with  another  radius.  Such  spectacles  must  be 
placed  at  a  proper  height  before  the  eyes,  so  that  in  looking  at  near 
objects  the  rays  only  fall  upon  the  eye  through  the  lower  part,  whaieas, 
those  from  distant  objects  must  only  fidl  upon  the  upper  part.  This 
form  of  spectacle  is  found  very  useful  by  miniature  painters,  lecturers, 
etc. 

PnsmcUic  spectacles  are  sometimes  employed  either  for  ike  purpoee 
of  exercising  and  thus  strengthening  certain  of  the  muscles  of  the  eye- 
ball, or  to  relieve  them.  The  action  of  prisms  has  been  already  ex- 
plained in  the  introduction  (p.  10),  and  the  use  of  prismatic  spectadea 
will  be  found  described  in  the  article  upon  muscular  asthenopia.  The 
prisms  are  generally  turned  with  their  base  inwards  (to  relieve  the 
internal  recti  muscles),  and  may  either  be  used  alone  or  in  combination 
with  convex  or  concave  lenses.  In  the  latter  case,  they  are  ground  in  sach 
a  manner  as  to  combine  the  effect  of  a  prism  with  that  of  a  spherical 
lens.  By  turning  the  base  of  the  prism  inwards,  the  rays  will  be 
deflected  somewhat  to  the  inner  side  of  the  yellow  spot,  the  eye  will 
consequently  move  slightly  outwards  so  as  to  bring  the  rays  agun  upon 
the  yellow  spot ;  there  will  consequently  be  a  less  convergence  of  the 
optic  axes,  the  effect  being  the  same  as  if  the  object  were  placed  some^ 
what  further  off,  but  it  is  seen  under  the  same  visual  angle,  and  diver- 
gence of  the  rays  is  also  the  same. 

Closely  allied  to  the  prismatic  glasses,  are  the  decentred  lenses  of 
Oiraud  Teulon.  They  are  constructed  in  such  a  manner,  that  the 
eccentric  portions  of  two  convex  lenses  are  used  instead  of  the  centre,  so 
that  they  may  thus  acquire  a  slightly  prismatic  action.     Thus  in  convex 
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lenaes  ihe  centre  should  lie  a  liitle  to  the  inner  side  of  the  visual  lines, 
whereas  in  concave  glasses  the  reverse  obtains,  and  the  centre  should 
lie  a  little  to  the  outer  side  of  the  visual  lines. 

Dr.  Scheffler  proposes  to  substitute  for  the  common  spherical  lenses, 
glasses  which  are  cut  out  from  the  periphery  of  a  large  lens,  in  such  a 
manner  as  to  act  as  decentred  lenses.  The  advantage  which  he  claims 
for  them  is,  that  with  them  the  convergence  of  the  optic  axes  undergoes 
an  alteration  in  harmony  with  the  change  in  the  accommodation,  which 
is  not  the  case  when  the  common  spherical  lenses  are  used.  His  work 
'^  Die  Theorie  der  Augenpfehler  and  der  Brille,"  in  which  this  subject  is 
follj  treated,  is  being  translated  into  English  by  Mr.  B.  B.  Garter. 

Eye-protectors  are  found  of  much  service  to  guard  the  eye  against 
very  bright  light,  dust,  or  cold  winds.  The  best  are  the  medium  blue 
carved  eye-protectors.  They  are  curved  somewhat  like  a  watch  glass, 
so  as  to  fit  closely,  except  at  the  temporal  side,  where  they  permit  a 
sufficient  amount  of  air  to  enter  and  come  in  contact  with  the  eye,  to 
maintain  the  evaporation  of  the  conjunctival  moisture.  They  are 
greatly  to  be  preferred  to  the  goggles  with  wire  or  silk  sides,  or  the 
glass  spectacles  with  large  glass  side  pieces,  for  these  keep  the  eye 
much  too  hot  and  close.  The  goggles  are  useful  if  the  patient  is 
exposed  to  the  atmosphere  very  soon  after  a  severe  operation,  when 
the  eye  is  still  inflamed  and  very  susceptible  to  cold,  but  for  all  other 
purposes  the  curved  glasses  are  to  be  preferred. 

The  sense  of  d»gy«1ing  of  which  many  (more  especially  myopic) 
patients  complain  when  they  are  exposed  to  bright  sun  or  gas  light,  is 
most  effectually  relieved  by  cobalt  blue  glasses.  It  was  formerly  supposed 
that  the  red  rays  of  the  solar  spectrum  were  the  most  trying  to  the 
eye,  and  consequently  green  glasses  (which  exclude  the  red  rays)  were 
much  in  vogue.  But  it  is  now  a  well  known  fiict,  that  it  is  not  the  red 
but  the  orange  rays  which  are  irritating  to  the  retina,  and  as  blue 
excludes  the  orange  rays  this  is  the  proper  colour  for  such  spectacles. 
Moreover,  the  blue  colour,  on  account  of  its  more  eccentric  position  in 
the  solar  spectrum,  makes  a  less  impression  upon  the  retina.  Smoke* 
glasses  are  not  so  good,  as  they  more  or  less  subdue  and  diminish  the 
whole  volume  of  light  and  colour,  and  thus  render  the  image  somewhat 
indistinct. 

It  is  often  very  desirable  to  combine  the  blue  tint  with  the  use  of 
convex  or  concave  spherical  lenses ;  in  the  weaker  glasses  this  can  be 
very  effectually  done,  but  in  the  higher  numbers  it  is  difficult,  for  the 
varying  thickness  of  the  glass  causes  a  considerable  difference  in  the 
tint  in  the  centre  and  at  the  edges  of  the  lens.  In  such  cases,  it  will  be 
well  to  adopt  Mr.  Laurence^s  suggestion,  viz.,  to  join  a  very  thin  piece 
of  plain  tinted  glass  with  Canada  balsam,  to  the  back  of  a  colourless 
spherical  lens. 
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Besides  tlie  coloured  eje-protectors  which  are  used  in  ofrder  to 
diminish  the  bright  glare  of  light,  or  to  keep  off  the  cold  wind,  dust, 
etc.,  there  are  those  which  are  used  by  workmen  in  order  to  protect  ihe 
eye  dnring  their  work  against  injury  finom  pieces  of  stone,  chips  of  steel, 
etc.  The  best  are  those  made  of  thick  plate  glass,  with  wire  or  gpMue 
sides,  for  they  are  sufficiently  strong  to  resist  the  force  of  any,  excepting 
a  very  large  projectile.  The  chief  objections  to  these  are  their  expense 
and  their  weight.  To  obviate  these  defects.  Dr.  Gohn*  has  recom- 
mended the  nse  of  spectacles  made  of  mica  instead  of  glass.  If  tiie  mica 
is  of  good  quality,  it  is  quite  as  transparent  as  glass,  but  lends  a 
fiunt  grey  tint  to  objects,  which  does  not,  however,  in  the  least  diminidi 
the  acuity  of  vision,  but  rather  tempers  the  light.  They  are  made  in 
the  shape  of  the  large  curved  eye-protectors,  and  should  fit  quite  dose 
to  the  eye,  leaving  only  the  temporal  side  somewhat  open.  They  are 
much  lighter  and  cheaper  than  the  glass  spectacles,  and  do  not  faresk 
on  falling  down. 


11.— DIFFERENCE  IN  THE  REFRACTION  OF  THE  TWO  EYES. 

Differences  in  the  refraction  of  the  two  eyes  are  not  of  nnfreqnent 
occurrence,  and  generally  consist  in  differences  in  the  degree  of  the 
myopia  or  hypermetropia  in  the  two  eyes ;  or,  again,  one  eye  may  be 
emmetropic,  the  other  myopic  or  hypermetropic ;  or  myopia  may  exist  in 
one  eye,  and  hypermetropia  in  the  other.   Absence  of  the  lens  (aphakia) 
in  one  eye,  gives  rise  of  course  to  a  very  great  difference  in  the  state  of 
refraction  of  the  two  eyes.     In  the  majority  of  cases,  the  refraction  of 
the  two  eyes  is  very  nearly  alike.     Sometimes,  however,  we  find  con- 
siderable differences  in  the  degree  of  myopia  or  hypermetropia.     The 
practical  question  is,  what  kind  of  glasses  are  we  to  give  to  such 
patients  P     It  might  appear  proper  to  furnish  each  eye  with  the  glass 
suitable  to  its  own  state  of  refraction,  but  in  practice  we  find  that  this 
does  not  generally  answer,  for  the  patients,  as  a  rule,  complain  that  such 
spectacles  render  their  vision  confused  and  indistinct,  on  account  of  the 
difference  in  the  size  of  the  two  retinal  images.     It  is  best,  therefore, 
to  furnish  both  eyes  with  the  glass  which  suits  the  least  ametropic 
(hypermetropic  or  myopic)  eye.     If  it  is  very  desirable  that  the  patient 
should  enjoy  the  gp*eatest  possible  acuteness  of  vision,  we  may  give  two 
different  glasses,  so  as  completely  to  neutralize  the  difierenoe  in  the 
state  of  refraction,  and  the  patient  must  try  whether  he  is  aide  to  see 
distinctly  and  comfortably  with  them.     Sometimes  a  little  practice  will 
enable  him  to  do  so,  and  then  their  use  may  be  allowed.     If  this  is  not 

*  Berliner  Klinisohe.    Wochenicbrift,  Feb.  24, 1868. 
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the  case,  we  may  partiallj  neutralize  the  difference,  and  thus  diminish 
the  size  of  the  circles  of  diffnsion.  Thns  if  the  myopia  of  the  one 
^7^  ^=  179  ^^^  ^^^  ^^  ^^0  other  •)•,  we  may  prescribe  concaye  15  for  the 
former,  and  concave  9  or  10  for  the  latter.  It  has  also  been  advised 
that  when  the  sight  of  the  two  eyes  (which  differ  considerably  in  the 
degree  of  their  myopia)  is  eqnally  good,  the  glass  which  lies  midway 
between  the  two  degrees  of  myopia  should  be  given  for  both.  If, 
for  instance,  the  one  eye  requires  concave  4  and  the  other  concave  8,  it 
wonld  be  advisable  to  prescribe  concave  6  for  both  eyes.  But  snch 
glasses  prove  nnsnitable,  as  they  suit  neither  eye,  being  too  strong  for 
the  one,  and  too  weak  for  the  other. 

If  there  is  a  difference  in  the  refraction  of  the  two  eyes — ^the  one 
being  myopic,  the  other  hypermetropic — it  is  also  oflen  difficult  to 
suit  them  with  glasses  which  shall  neutralize  each  anomaly.  This  is 
owing  to  the  difference  in  the  size  of  the  retinal  images  which  will  be 
produced,  for  the  convex  lens  will  enlarge,  the  concave  lens  diminish, 
the  size  of  the  retinal  image,  and  this  may  prove  a  source  of  consider- 
able confusion.  In  all  cases  of  difference  in  the  refraction  of  the 
two  eyes,  the  patients  should  try  the  glasses  for  some  little  time,  so  as, 
if  possible,  to  become  accustomed  to  them,  before  we  decide  definitely 
as  to  the  kind  of  glasses  which  we  shall  prescribe. 
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AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE. 


1.— ACTIONS  OF  THE  MUSCLES  OF  THE  BYK 

Ik  order  properly  to  understand  the  physiological  action  of  the  different 
muscles  of  the  eyehall,  we  must  consider  the  eye  as  a  sphere,  the 
centre  of  which  being  fixed,  its  moyementa  can  only  be  rotations  around 
a  fixed  axis,  and  hence  there  can  be  no  change  of  locality.  Bat  £cv 
the  purpose  of  accurately  determining  these  rotations,  it  does  not  suffice 
to  ascertaiQ  the  change  of  position  which  one  point  upon  the  surface  of 
the  sphere  may  undergo,  but  we  must  take  into  consideratian  tiie 
position  of  a  second  point,  which  must  not,  however,  stand  in  the  rela- 
tion of  a  pole  to  the  first.  If  we  take  the  centre  of  the  cornea  fiyr  the 
one  point,  and  the  vertical  meridian  (the  greatest  circle  standing  per- 
pendicular to  the  equator  of  the  eye)  as  the  second,  we  shall  be  easily 
able  to  determine  the  rotations  which  the  eye  undergoes,  by  watching 
in  which  direction  the  centre  of  the  oomea  moves,  and  what  kind  of 
inclination  the  vertical  meridian  undergoes. 

For  the  purpose  of  discovering  the  inclination  of  the  vertical 
meridian  in  the  difierent  positions  of  the  eye.  Bonders  devised  the  fol- 
lowing ingenious  experiment.  Having  vertically  suspended  a  coloured 
thread,  he  looked  at  it  until  its  image  was  impressed  upon  his  retina 
(this  image  was  of  course  in  the  vertical  meridian  of  the  eye),  he  then 
moved  his  head  in  the  different  directions  in  which  he  desired  to  ascer- 
tain the  inclinations  of  the  vertical  meridian,  and  then  measured  the 
angle  which  the  image  upon  his  retina  formed  with  a  line  held  verti- 
cally before  his  eye.  As  the  position  of  the  retinal  image  of  course 
agreed  with  that  of  the  vertical  meridian,  he  was  enabled  in  this  way 
readily  to  ascertain  the  direction  of  the  vertical  meridian  in  every 
movement  of  the  eyebalL 

*  For  further  information  upon  the  diseases  of  the  muscles  of  the  eye,  I  must 
refer  the  reader  to  Von  G-raefe's  articles  in  the  '*  A.  f.  O.,"  vols,  i  and  iii ;  and  Alfl 
Graefe's  "  Motilitats-stOningen  des  Auges ;"  also  to  my  articles  in  the  "B.  L.  O,  H. 
Bep.,"  vols,  ii  and  iii ;  and  in  the  *'  Med.  Times  and  Gasette,"  1865. 


ACTIONS  OF  THE  MUSOUS  OP  THE  EtE.  549 

I  miiBt  here  point  oat  that  from  habit  we  see  olrjeots  vertioftl  and 
mA  dniitiiig,  oven  although  the  vertical  meridian  ehonld  be  inclined. 

Based  npon  these  experimento,  Donders  laid  down  the  following 
nilefl  aa  to  the  position  of  the  verlic^  meridian  in  the  different  moT» 
menta  of  the  eje : — 

1.  In  looking  in  the  honeontal  meridian-plane,  etnughtforwardB,  to 
the  right  or  to  the  left,  the  Tertical  meridian  enffers  do  inclination,  bnt 
remains  vertical. 

2.  In  looking  in  the  vertical  meridian- plmie,  etraightforwards,  np- 
wards,  or  downwards,  the  vertical  meridian  also  remains  vertical. 

3.  In  looking  diagonally  upwards  to  the  left,  the  vertical  meridians 
of  both  eyes  are  inclined*  parallelly  to  the  left  (that  of  the  left  eye 
slantiDg  outwards,  that  of  the  right  inwards). 

4.  In  looking  diagonally  downwards  to  the  left,  the  vertical  meri- 
dians of  bodi  eyes  are  inclined  parallelly  to  the  right  (that  of  the  left 
eye  inwards,  that  of  the  right  ontwards). 

5.  In  looking  diagonally  upwards  to  the  right,  the  vertical  meridians 
of  both  eyes  are  inclined  parallelly  to  the  right  (that  of  the  right  eye 
outwards,  that  of  the  left  inwards). 

6.  In  looking  diagonally  downwards  to  the  right,  the  vertical 
meridians  of  both  eyes  are  inclined  parallelly  to  the  left  (that  of  the 
ri^t  eye  inwards,  that  of  the  left  eye  ontwardB).t 

For  the  sake  of  simplicity,  we  may  consider  the  mnscles  which 
more  the  eyeball  as  consisting  of  three  pairs  ;  the  two  muscles  of  each 
pair  acting  in  an  antagonistic  way  to  each  other. 

In  order  to  ascertain  the  direction  in  which  a  mnscle  acta,  we  mnat 
draw  through  it  a  straight  line  which  shall  unite  the  middle  of  its 
origin  with  the  middle  of  its  insertion.  A  plane  laid  through  this  line 
and  the  turning-point  of  the  eye,  is  termed  the  plane  of  the  mvscle 
(mtude-plane),  and  a  line  standing  perpendicular  npou  this  plane  in  the 
turning-point,  is  called  the  axis  ofluTning.  Now  we  shall  find  it  of  the 
greatest  importanoe  in  the  paralyses  of  the  different  muscles  of  the  eye- 
hall,  to  know  in  which  positions  of  the  eye  certain  muscles  act  most  npon 
the  height  of  the  cornea;  and  in  which  positions  most  npon  the  vertical 
meridian.  We  shall  find  that  the  effect  npon  the  height  of  the  cornea 
is  the  greater,  the  more  the  muscle-plane  coincides  with  the  vertical 
meridian-plane,  and  the  more  the  axis  of  taming  approaches  the  hori- 
zontal diameter.  On  the  other  hand,  the  power  over  the  vertical  mer 
will  be  least  in  this  position,  but  will  increase  in  proportion  as  thi 
is  turned  in  the  opposite  direction,  for  the  axis  of  taming  then 
proaches  more  and  more  thp  position  of  the  optio  axis. 

■  The  »pptr  end  of  the  Tertical  meridian  line  is  the  one  almji  deicribed. 
t  ThcfMi  nilei  hare  been  tmnilated  from  Allied  Graefe'i  excellent  work,  " 
iKhe  Analjte  der  HotilitWt-tWningen  des  Anget." 
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Let  QB  now  consider  the  action  of  the  different  muscles  upon  tiie 
position  of  the  eyeball  and  the  direction  of  the  yertical  meridian. 

The  snperior  rectus  mnscle  arises  from  the  portion  of  bone  jnst  in 
front  of  the  optic  foramen,  and  runs  obliquely  over  the  globe  to  be 
inserted  into  the  sclerotic,  abont  three  lines  from  the  oomea.  Bnt  its 
course  is  so  oblique,  that  the  internal  portion  of  its  insertion  lies  ahnoet 
one  line  nearer  the  cornea  than  its  external  portion.  Its  action  is  to 
move  the  eye  upwards  and  slightly  inwards,  inclining  the  Tertical 
meridian  inwards. 

The  inferior  rectus  also  arises  from  the  optic  foramen,  and  its  tendon 
is  inserted  about  three  lines  from  the  lower  edge  of  the  oomea,  bnt 
somewhat  (about  half  a  line)  to  the  inner  side  of  a  supposed  vertical 
line  drawn  through  the  centre  of  the  oomea.  It  mores  the  eye  down- 
wards and  inwards,  and  inclines  the  yertical  meridian  outwards. 

The  superior  and  inferior  recti  exert  most  influence  upon  the  height 
of  the  cornea,  when  the  eye  is  tamed  outwards,  as  the  mnscle-plane 
then  coincides  more  and  more  with  the  meridian-plane,  and  the  axis  of 
turning  approaches  the  horizontal  diameter.  These  muscles  act  most 
upon  the  inclination  of  the  vertical  meridian,  when  the  eye  is  turned 
inwards,  as  the  axis  of  turning  then  approaches  more  and  more  the 
optic  axis. 

The  external  rectus  arises  from  the  common  tendon,  and  mns  along 
the  outer  side  of  the  eyeball  to  be  inserted  about  three  lines  from  the 
external  edge  of  the  cornea.  It  moves  the  eye  directly  outwards,  with- 
out producing  any  inclination  of  the  vertical  meridian. 

The  internal  rectus  is  the  strongest  of  the  ocular  muscles  and  nearly 
four  lines  in  width ;  it  arises  from  the  common  tendon,  and  is  inserted 
into  the  sclerotic  about  2^  lines  from  the  inner  edge  of  the  oomea.  It 
moves  the  eye  directly  inwards,  and  does  not  incline  the  veriacal 
meridian. 

The  superior  oblique  arises  just  in  front  of  the  inner  portion  of  the 
optic  foramen,  and  runs  along  towards  the  inner  angle  of  the  eye,  where 
its  tendon  passes  through  the  trochlea,  and  then,  bending  outwards  and 
backwards,  it  spreads  out  like  a  fan  to  be  inserted  into  the  upper,  outer 
and  posterior  quadrant  of  the  eyeball,  by  a  tendon  three  lines  in  length, 
the  convexity  of  which  looks  backwards.  The  action  of  the  superior 
oblique  is  to  roll  the  eye  downwards  and  outwards,  and  to  incline  the 
vertical  meridian  inwards. 

The  inferior  oblique  arises  from  a  depression  in  the  orbital  edge  of 
the  superior  maxillary  bone,  slightly  towards  the  outer  side  of  the 
lachrymal  sac,  and  passes  along  the  floor  of  the  orbit  in  an  outward, 
downward,  and  backward  direction,  until  it  has  passed  beneath  the 
inferior  rectus  (to  which  it  is  connected  by  fibro-oellular  tissue),  when 
it  curves  upwards  and  backwards,  and  passes  to  the  inner  side  of  Uie 
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external  rectos,  to  be  inserted  by  a  short  tendon  close  to  the  insertion  of 
the  anperior  oblique.  The  inferior  obliqne  rolls  the  eye  upwards  and 
outwards,  and  inclines  the  vertical  meridian  outwards.  The  two  oblique 
muscles  act  most  upon  the  height  of  the  cornea  when  the  eye  is  moved 
inwards,  as  their  muscle-plane  then  coincides  more  and  more  with  the 
meridian-plane;  whereas,  they  act  most  upon  the  inclination  of  the 
vertical  meridian  when  the  eye  is  turned  outwards,  for  then  the  axis  of 
turning  approaches  more  and  more  the  optic  axis. 

Having  described  the  action  of  the  individual  muscles,  we  must  now 
pass  on  to  the  consideration  of  the  movements  of  the  eye  which  are 
produced  by  the  combined  action  of  several  muscles.  In  so  doing,  we 
have  to  consider  the  following  eight  different  movements  of  the  eye : — 

1.  The  movement  vertically  upwards,  in  which  the  vertical  meridian 
remains  vertical,  is  brought  about  by  the  action  of  the  superior  rectus 
and  inferior  oblique.  The  superior  rectus  alone,  draws  the  cornea 
upwards  and  inwards,  and  inclines  the  vertical  meridian  inwards,  hence 
some  other  muscle  (inferior  oblique),  whose  action  is  to  draw  the 
cornea  upwards  and  outwards  and  incline  the  vertical  meridian  out- 
wards, must  associate  itself  with  the  superior  rectus,  in  order  to 
counterbalance  its  action. 

2.  In  moving  the  eye  diagonally  upwards  and  inwards,  the  vertical 
meridian  being  inclined  inwards,  the  superior  rectus  is  chiefly  associated 
with  the  internal  rectus.  But  as  the  latter  has  no  effect  upon  the 
vertical  meridian,  the  superior  rectus  would  incline  it  too  much  inwards, 
and  hence  disturb  its  parallelism  with  the  vertical  meridian  of  the 
other  eye  (which  is  inclined  outwards).  Some  other  muscle,  whose 
action  is  to  incline  the  vertical  meridian  outwards,  must,  therefore,  be 
called  into  play,  in  order  to  check  the  action  of  the  superior  rectus. 
We  shall  again  find  in  the  inferior  oblique  the  muscle  required ;  more- 
over, on  account  of  its  having  least  influence  on  the  vertical  meridian 
when  the  eye  is  turned  upwards  and  inwards,  it  will  not  over-correct 
the  action  of  the  superior  rectus,  but  only  limit  it. 

3.  In  moving  the  eye  diagonally  upwards  and  outwards,  the  vertical 
meridian  being  inclined  outwards,  the  superior  rectus  acts  in  con- 
junction with  the  external  rectus.  But  as  the  latter  has  no  influence 
on  the  position  of  the  vertical  meridian,  and  as  the  internal  rectus 
turns  it  inwards,  we  must  call  into  requisition  some  other  muscle, 
which  shall  not  only  coimterbalance  the  effect  of  the  superior  rectus 
upon  the  vertical  meridian,  but  shall  even  more  than  correct  it,  and 
incline  the  latter  outwards.  The  inferior  oblique  will  be  able  to  do 
this,  for  the  eye  is  now  in  the  position  (upwards  and  outwards)  in 
which  the  inferior  oblique  acts  most  upon  the  vertical  meridian. 

4.  The  movement  vertically  downwards,  the  vertical  meridian 
remaining  vertical,  is  produced  by  the  combined  action  of  the  inferior 
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rectus  and  superior  oblique.  The  a^siicm  of  the  inferior  rectoB  a]0De» 
would  be  to  draw  the  eye  downwards  and  inwards,  and  to  incline 
the  yertical  meridian  outwards,  hence  it  must  be  associated  with  the 
superior  obHque,  whose  action  is  to  move  the  eye  downwards  and 
outwards,  and  to  incline  the  vertical  meridian  inwards,  and  thus  to 
counterbalance  the  inferior  rectus. 

5.  In  the  movement  diagonally  downwards  and  inwards,  the  voiical 
meridian  being  inclined  outwards,  the  inferior  rectus  is  associated  with 
the  internal  rectus,  and  the  superior  oblique  is  required  to  Hmit  the 
effect  of  the  inferior  rectus  upon  the  vertical  meridian,  and  to  preserve 
the  parallelism  of  the  meridians. 

6.  In  the  movement  diagonally  downwards  and  outwards,  the 
vertical  meridian  being  inclined  inwards,  the  inferior  rectos  is  as80> 
ciated  with  the  external  rectus,  and  the  superior  oblique  is  called  into 
play,  not  only  to  counterbalance  the  effect  of  the  inferior  rectna  upon 
the  vertical  meridian,  but  to  over-correct  this,  and  incline  the  latter 
inwards. 

7.  The  movement  directly  outwards  is  produced  by  the  action  of 
the  external  rectus. 

8.  The  movement  directly  inwards  is  produced  by  the  action  of  the 
internal  rectus. 

The  following  tabular  arrangement  will  enable  the  reader  to  remember 
more  easily  the  manner  in  which  the  different  movements  of  the  eye 
are  produced : — 

Morement.  Is  produced  by  the  •etion  of  the 

Upwards ....  Superior  rectus  and  inferior  oblique. 

Downwards      .  .  Inferior  rectus  and  superior  oblique. 

Inwards  ....  Internal  rectus. 

Ontwards  .  •  .  External  rectus. 

_         J        J  •      ^  J  I  Superior   rectus,    internal    rectus,    and 

Upwards  and  mwarda         .  ■[      jSLior  obHquk  ^^ 

•TT         J       J      i-«.~i.         /  Snperior  rectas,  external    rectos,    and 
Upwards  and  ontwards      .  j     Q^^^^  oblique. 

_  3       J  •         J         /  Inferior    rectns,    internal    rectos,    aad 

Downwards  and  mwards     .{      superior  oblique. 

T%  J        J  ^«*«««4-     i  Inferior  rectus,     external   rectus,     and 

Downwards  and  outwards  .  |      ^^^^^  ^^^^^^  ^ 

The  effect  of  the  recti  muscles  is  to  draw  the  eye  into  the  orbit^  that 
of  the  oblique  muscles  is  to  draw  it  out. 

The  nerves  supplying  the  muscles  of  the  eye,  are  the  third,  fourth, 

and  sixth. 

The  third  nerve  supplies  the  superior,  inferior,  and  internal  rectus, 
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the  inferior  obliqae,  the  levator  palpebne  superioris,  the  constrictor 
pupiUsBy  and  the  ciliary  muscle. 

The  fourth  nerve  supplies  the  superior  oblique. 

The  sixth  nerve  supplies  the  external  rectus. 

There  are  two  different  kinds  of  binocular  movements,  viz.,  the 
associated  and  the  accommodative.  In  the  former,  the  optic  axes 
(stricdj  speaking  the  visual  lines)  remain  parallel,  whereas,  in  the 
aooommodative  movements  they  converge  towards  each  other,  and 
meet  in  the  object.  When  the  muscles  of  both  eyes  are  quite  at  rest, 
the  ang]e  formed  by  the  visual  lines  of  the  two  eyes  is  called  the 
muscular  mesoropter ;  and  the  convergence  of  the  visual  lines  is  such, 
that  their  prolongation  would  meet  at  a  point  varying  from  8'  to  12'  in 
front  of  the  eyes.  I  must  here  mention  the  fact,  that  in  looking  down- 
wards there  is  always  an  increased  tendency  to  convergence,  whereas,  in 
looking  upwards  there  is  a  greater  tendency  to  divergence.  Hence  a 
convergent  squint  becomes  more  marked  when  the  patient  looks  down- 
wards, and  a  divergent  squint  when  he  looks  upwards. 

We  have  now  briefly  to  consider  the  symptoms,  diagnosis,  and 
treatment  of  the  paralytic  affections  of  the  different  muscles  of  the 
eye,  and  I  shall  commence  with  the  simplest  and  easiest  form  of 
paralysis,  viz.,  that  of  the  external  rectus  muscle. 

To  prevent  needless  repetition,  and  to  avoid  the  chance  of  any 
symptom  being  overlooked,  it  is  always  best  to  follow  a  certain 
routine  in  examining  patients  supposed  to  be  affected  with  strabismus, 
or  paralysis  of  one  or  more  of  the  muscles  of  the  eye.  Such  an 
examination  is  best  begun,  by  directing  the  patient  (who  should  hold 
his  head  quite  straight  and  immoveable)  to  follow  with  his  eyes  some 
object,  such  as  a  pen  or  ruler,  held  at  the  distance  of  a  few  feet,  and 
moved  in  all  directions.  Any  abnormality  in  the  movement  of  either 
eye  will  thus  become  at  once  apparent.  We  next  cover  one  eye  (say 
the  right)  with  our  hand,  the  patient  the  while  keeping  his  eyes 
steadily  fixed  upon  the  object,  and  we  then  observe  whether  the  lefb 
eye  remains  immoveable,  or  makes  a  movement  in  order  to  bring  its 
optic  axis  to  bear  upon  the  object.  In  the  latter  case,  we  know  at  once 
that  this  eye  had  before  deviated  from  the  object ;  thus,  if  it  moves 
downwards,  it  before  stood  too  high,  and  vice  versd. 


2.— PAEALYSIS  OF  THE  EXTERNAL  RECTUS  MUSCLE  (OF 

THE  LEFT  EYE). 

If  the  object  (a  lighted  candle)  is  held  in  the  horizontal  meridian- 
plane  about  four  or  five  feet  in  front  of  the  patient,  we  find  that  both 
optic  axes  are  steadily  fixed  upon  it,  for  upon  the  closure  of  either  eye 
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the  other  makes  no  moyement.  The  object  is  then  sncoessively  moved 
to  the  right  of  the  patient,  then  npwards  and  downwards,  and  still  both 
eyes  follow  it  aecnratelj.  Bnt  wben  it  is  moved  somewhat  to  the  left  side 
of  the  median  line,  we  find  that  the  left  eye  lags  behind,  thus  giving 
rise  to  a  convergent  squint,  which  increases  in  proportion  as  the  object 
is  moved  farther  to  the  left.  As  the  paralysis  of  a  muscle  only  shows 
itself  when  the  eye  is  moved  in  a  direction  which  calls  into  action  the 
muscle  in  question,  the  paralysis  of  the  left  external  rectus  does  not 
become  manifest  until  the  eye  has  to  be  moved  in  a  direction  to  the 
left  of  the  median  line. 

In  a  recent  case  of  complete  paralysis  of  the  external  rectus,  it  will 
be  found  that  when  the  healthy  eye  is  closed,  and  the  object  moved 
slightly  into  the  left  half  of  the  field  of  vision,  the  left  eye  will  attempt 
to  follow  it,  not,  however,  in  a  straight,  horizontal  direction,  but  by  a 
zig-zag,  rotatory  movement,  brought  about  by  the  action  of  the  superior 
and  inferior  oblique. 

A  third  symptom  is,  that  the  secondary  deviation  is  considerably 
greater  than  the  primary.*  This  is  a  symptom  of  great  importance  in 
distinguishing  the  paralytic  fi*om  the  common  concomitant  squint.  The 
deviation  of  the  squinting  eye  is  termed  the  primary  deviation.  Now 
if  the  healthy  eye  is  covered,  the  other  will  move  in  a  certain  direction 
to  adjust  its  optic  axis  upon  the  object,  which  movement  will  be  acoom« 
panied  by  an  associated  movement  of  the  healthy,  covered  eye,  which 
thus  becomes  the  squinting  eye,  and  this  movement  of  the  healthy  eye 
is  termed  the  secondary  deviation. 

To  render  this  more  intelligible,  let  us  presume  that  in  our  supposed 
case  of  paralysis  of  the  left  external  rectus,  the  object  is  moved  some- 
what to  the  left  side  of  the  patient.  At  a  certain  point,  a  slight  degree 
(say  one  line)  of  convergent  squint  of  the  left  eye  will  appear,  owing  to 
the  inability  of  this  eye  to  follow  the  object.  If  we  now  cover  the  right 
eye  with  our  hand,  the  left  will  make  an  outward  movement  of  one  line 
in  order  to  direct  its  optic  axis  upon  the  object,  but  the  right  eye  will 
simultaneously  make  an  associated  movement  inwards  of  perhaps  two- 
and-a-half  to  three  lines.  This  secondary  deviation  (two-and-a-half  to 
three  lines)  is  therefore  considerably  greater  than  the  primary  (one 
line).  The  reason  of  this  is  easily  explained.  As  the  external  rectus 
of  the  left  eye  is  insufficiently  innervated,  it  demands  a  greater  impulse 
of  the  will  to  bring  about  this  movement  of  one  line,  than  if  the  inner- 
vation were  normal.  But  this  increased  impulse  a^lso  afiects  the  asso- 
ciated, healthy,  internal  rectus  of  the  right  eye,  and  thus  produces  a 

*  To  watch  the  position  of  the  eye  excluded  from  participation  in  the  act  of 
vision,  a  slip  of  slightly  frosted  glass  should  be  placed  before  the  one  eye,  instead  of 
coToring  it  with  the  hand ;  for  whilst  this  prerents  the  patient  from  seeing,  it  does 
not  prerent  our  obs^^i^S  the  position  of  the  eye. 


i 
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greater  amoimt  of  moyement  in  this  eje.  Hence,  it  is  an  invariable 
rale  in  kU  oases  of  paralyaiH,  that  the  seoondaiy  deviation  considerably 
exceeds  the  primary,  whereas,  in  the  oommon  concomitant  sqnint  the 
two  are  exactly  equal. 

The  linear  meaaarement  of  a  squint  may  he  made  as  follows  : — We 
note  a  spot  npon  the  lower  eyelid,  which  wonld  correspond  to  an 
imaginary  vertic^  line  drawn  throngh  tlie  centre  of  the  pnpU  of  the 
Bqninting  eye,  when  the  other  eye  is  fixed  upon  an  object  held  at  from  8" 
to  12"  distance.  The  normal  eye  ts  then  closed,  and  the  squinting  eye 
directed  upon  the  object,  and  the  spot  on  the  lower  lid  which  now  cor- 
responds to  a  vertical  line  drawn  throagh  the  centre  of  the  pupil  is 
again  noted,  and  the  distance  between  the  first  and  second  spot  gives 
the  linear  size  of  the  sqnint.  These  spots  may  be  at  first  marked 
with  a  dot  of  ink  npon  the  lower  lid, 
bnt  a  little  practice  will  soon  enable  ns 
quickly  and  accurately  to  estimate  the 
distance  between  them.  This  proceeding 
is  illnstrated  in  Fig.  76.  A  represents  the 
mark  corresponding  to  the  centre  of  the 
pnpil  when  the  ^e  is  sqninting,  B  the 
mark  corresponding  to  the  centre  of  the 
pupil  when  the  eye  is  fixed  apon  the  ob- 
ject. The  distance  between  A  and  B  gives 
the  size  of  the  sqnint. 

It  is,  however,  still  more  convenient 
to  employ  Mr.  Lanrence's  strabismometer 
(Fig.  77),  which  consists  of  an  ivory  plate 
(P)  moulded  to  liie  conformation  of  the 
lower  eyelid.  Ite  border  is  graduated 
in  such  a  maoner,  that  while  the  centre  is 
designated  0,  Paris  hues  and  half  lines  are 
marked  ofi*  on  each  side  of  0.  The  handle 
(£)  is  attached  to  the  plate.  The  plate  is 
applied  to  the  border  of  the  lower  eyeUd 
of  the  squinting  eye,  and  the  size  of  the 
sqnint  can  be  read  off  with  great  ease  and 
accuracy. 

Another  symptom  which  is  at  once 
characteristic  of  a  paralytic  affection,  is 
the  erroneous  projection  of  the  visual 
Geld.  For  instance,  if  we  close  the  right 
eye  and  tell  the  patient  to  strike  quickly 
with  his  finger  (if  he  does  it  slowly  he  wilt 
have  time  to  correct  bis  mistake)  at  an 


Fig,  76. 


Fig.  77. 
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object  held  flomewhat  towarda  the  left  of  the  median  line,  he  win 
mifls  hittiiig  it>  bj  going  too  much  to  the  left  side  of  it.  The  reason  of 
this  is,  that  the  insofficientlj  innervated  external  rectos  reqmres  to  make 
a  contraction  far  exceeding  the  extent  of  the  required  moyement^  and 
far  greater  than  wonld  be  necessary  if  the  innervation  were  normaL 
In  consequence  of  this,  the  patient  over-estimates  the  amount  of  move- 
ment, and  believes  the  object  to  lio  further  to  the  side  of  the  affected 
muscle  than  it  really  does,  and  consequently  strikes  too  much  to  ihe 
left.  If  the  paralytic  affection  is  not  too  complicated,  the  patients  in 
time  learn  to  correct  these  errors  of  projection.  The  diasiness  which 
they  often  complain  of  is  not  necessarily  due  to  a  cerebral  lesion,  bnt 
is  generally  owing  to  the  confusion  which  arises  from  the  diplopia,  etc 

The  manner  of  examining  the  position  of  double  images,  and  ihe 
action  and  uses  of  prismatic  glasses,  have  been  explained  in  ihe  intro- 
ductory chapter,  p.  9. 

In  a  case  of  paralysis  of  the  external  rectus,  the  diplopia  will  appear 
when  the  object  is  moved  into  the  left  half  of  the  visual  fieldi,  but  will 
be  absent  in  the  right  half.  The  distance  between  the  double  images  will 
increase  the  further  the  object  is  moved  to  the  left.  The  doulde  images 
show  only  lateral  differences,  being  parallel,  of  the  same  height,  and 
homonymous.  It  is,  however,  an  interesting  &ct,  that  although  the 
external  rectus  has  no  direct  influence  upon  the  vertical  meridian,  ityet^ 
by  assisting  in  the  external  diagonal  positions  of  the  eyeball,  helps  in 
preserving  the  parallelism  of  the  vertical  meridians  of  the  two  eyes. 
For  instance,  if  the  patient  be  directed  to  look  at  an  object  held  diago- 
nally upwards  to  the  left,  the  right  eye  will  be  moved  into  the  neoeasaxy 
position  by  the  combined  action  of  the  superior  rectus,  inferior  oblique 
and  the  internal  rectus,  its  vertical  meridian  being  inclined  to  the  lefL 
The  left  eye  requires,  in  order  to  be  moved  upwards  and  outwards,  the 
combined  action  of  the  superior  rectus,  the  inferior  oblique,  and  the 
external  rectus.  But  as  the  latter  is  paralysed,  the  left  eye  will  remain 
almost  straight,  and  its  vertical  meridian  vertical  (instead  of  being 
inclined  towards  the  left),  the  parallelism  of  the  vertical  meridiana  ia 
therefore  destroyed,  and  they  converge  at  the  top,  whilst  the  double 
images  appear  to  the  patient  to  diverge  at  the  top.  But  as  in  con- 
formity with  the  laws  of  normal  vision,  the  image  which  fidls  in  the 
slanting  meridian  of  the  healthy  right  eye  appears  straight  to  the 
patient,  the  image  of  the  affected  eye  will  necessarily  appear  slanting. 

Hence,  in  the  diagonal  positions  to  the  left,  viz.,  upwards  and  out- 
wards, and  downwards  and  outwards,  the  double  images  will  show  not 
only  a  difference  in  inclination,  but  also  in  height.  As  the  external 
rectus  is  engaged,  together  with  the  superior  rectus  and  inferior  oblique, 
in  bringing  about  the  movement  of  the  eye  diagonally  upwards  and  out> 
wards,  its  paralysis  must  impair  this,  and  also  affect  the  position  of  the 
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vertical  meridian,  which,  instead  of  being  parallel  with  that  of  the  right 
eye,  and  inclined  to  the  left,  will  be  nearly  vertical,  and  consequently 
the  two  vertical  meridians  will  converge  at  the  top,  the  donble  images 
i^pearing  to  the  patient  to  diverge.  A  glance  at  Fig.  78  will  readily 
explain  this. 

In  Fig.  78,  I  represents  the  healthy  right  eye,  whose  vertical 
meridian  A  B  is  vertical,  and  whose  horizontal  meridian  G  D  is  hori- 
zontal, the  image  a  h  £ei11s  in  the  vertical  meridian.  II  is  the  left  eye 
affected  with  paralysis  of  the  external  rectus,  in  the  position  upwards 

Fig.  78. 


IV, 


and  outwards  the  vertical  meridian  A'  B'  ib  not  parallel  to  that  of  the 
right  eye,  but  converges  towards  it  (A"  B'),  The  image  a'  h'  will  con- 
sequently not  fall  in  the  vertical  meridian,  but  in  the  upper  and  outer 
(A"  iy')y  and  the  inner  and  lower  (0"  B")  quadrants  of  the  retina. 
The  double  image  will,  therefore,  appear  to  patient  to  be  turned  to- 
wards the  left,  and  to  diverge  at  the  top  from  that  of  the  right  eye 
(in  and  IV,  a  6  and  a'  h'). 

I  must  here  again  call  attention  to  the  fact  that  the  inclinations  of  the 
vertical  meridians  are  merely  relative ;  so  that,  although  in  reality  the 
image  of  the  healthy  eye  may  be  the  one  which  is  inclined,  it  generally 
appears  to  the  patient  to  be  straight,  and  the  image  of  the  affected  eye 
is  the  one  which  seems  to  be  slanting,  although  its  vertical  meridian 
may  remain  vertical. 
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We  also  meet  with  a  curious  pbenoineiioii  in  this  moTemeDt 
(upwardB  and  outwards),  viz.,  a  difference  in  the  height  of  the  doable 
tmft£Fwfl^  without  any  difference  in  the  height  of  the  oomea.  This  appa- 
rent anomaly  is  easily  explained  by  a  glance  at  Fig.  79.  In  I  the 
rays  firom  the  object  will  fidl  on  the  yeUow  spot  a,  bat  in  the  left  eye 


Fig.  79. 


I 

A 


(II),  on  account  of  the  convergence  of  the  eyes  and  the  inclinatioii 
inwards  of  the  vertical  meridian  (A*  ^),  the  rays  will  not  fiJI  upon  a\ 
but  on  a",  a  point  in  the  inner  and  upper  quadrant  of  the  retinA,  and 
hence  the  double  image  wiU  lie  to  the  left  side,  and  below  ihe  object. 
Whereas,  in  the  diagonal  position  downwards  and  outwards,  the  double 
image  will  lie  to  the  left  and  above  the  object,  and  be  inclined  towards 
the  right. 

The  position  of  the  head  is  also  characteristic,  for  the  patient 
carries  it  turned  slightly  to  the  left,  in  order  to  avoid  the  diplopia,  by 
bringing  all  objects  as  much  as  possible  into  the  right  half  of  the 
field  of  vision. 

The  prognosis  is  g^erally  favourable  if  the  paralysis  of  the  external 
rectus  muscle  is  acute,  not  too  considerable  in  extent,  and  not  depoi* 
dent  upon  a  cerebral  lesion.  Such  cases  are  often  completely  cmred,  or 
very  g^reatly  relieved.  Sometimes,  however,  secondary  contraction  of 
the  internal  rectos  of  the  same  eye  supervenes,  on  account  of  the 
diminished  force  opposed  to  the  action  of  the  latter  muscle.  In  this 
way,  a  permanent  convergent  squint  of  this  eye  may  bo  produced.  But 
if  the  affected  eye  enjoys  the  better  sight  of  the  two,  and  is  onfy  suffering 
from  a  partial  paralysis  of  the  external  rectus,  the  patient  may  use  it^  in 
spite  of  the  effort  required,  in  preference  to  the  oth^,  which  will  squint 
considerably  inwards,  and  perhaps  permanently  so. 

In  paralysis  of  the  external  rectns,  a  prism  would  have  to  be  applied 
with  its  base  to  the  temple,  so  that  the  rays  may  be  refracted  outwards ; 
for,  on  account  of  the  convergence  of  the  optic  axis,  the  rays  from  the 
object  wiU  fall  to  the  inner  side  of  the  yellow  spot.  Prismatic  glasses 
may  be  used  for  two  purposes :  1,  simply  to  free  the  patient  from  the 


PARALYSIS  OF  THE  THIRD  NERVE.  559 

anno janoe  of  diplopia ;  2,  for  the  purpose  of  slightly  exercising  the 
paralysed  mnscle,  and  so  gradually  strengthening  it.  In  the  former  case, 
we  prescribe  that  nnmber  of  prism  which  completely  neutralizes  the 
diplopia  at  a  certain  distance.  Whereas,  if  we  desire  to  exercise  the 
affected  muscle,  we  order  a  prism  which  only  approximates  the  double 
images ;  this  proves  rery  confasing  to  the  patient,  and  he  endeavouiis* 
if  poflsible,  to  fuse  them  into  one  by  a  voluntary  exertion  of  the 
paralysed  muscle.  In  doing  this,  care  must  be  taken  that  the  prism  is 
not  too  weak ;  at  first  one  should  be  selected  which  nearly  foses  the 
double  images,  and  then,  as  the  muscle  becomes  stronger,  a  gradually 
weaker  prism  may  be  prescribed. 


3.— PARALYSIS  OF  THE  THIRD  NERVE. 

The  third  is  the  principal  motor  nerve  of  the  eyeball ;  it  divides  in 
the  orbit  into  two  branches,  an  upper  and  a  lower.  The  former  supplies 
the  superior  rectus  and  the  levator  palpebr»  superioris  ;  the  latter,  the 
internal  rectus,  inferior  rectus,  inferior  oblique,  sphincter  pupillaa,  and 
ciliary  muscle.  According  to  Yolkmann  and  Fasebeck,  the  third 
also  sends  a  small  branchlet  to  the  superior  oblique  and  external 
rectus. 

The  paralysis  of  the  third  nerve  may  vary  in  degree  and  extent,  and 
may  be  complete  or  partial.  1.  All  the  muscles  supplied  by  it  may  be 
more  or  less  implicated ;  they  may  be  all  completely  or  all  partially 
paralysed ;  or,  again,  some  may  be  completely  paralysed,  whilst  the  rest 
are  only  partially  affected.  2.  One  or  more  muscles  may  be  completely 
or  partially  paralysed,  the  rest  being  unaffected. 

Before  describing  the  symptoms  presented  by  the  isolated  paralysis 
of  the  individual  muscles  supplied  by  the  third  nerve,  it  will  be  well  to 
glance  at  those  which  are  caused  by  a  paralysis  of  all  the  branches  of 
the  nerve. 

Let  us,  therefore,  suppose  the  existence  of  a  complete  paralysis  of 
the  third  nerve  of  the  lefb  eye.  The  following  would  be  the  symptoms 
present  in  such  a  case  : — The  upper  eyelid  hangs  down  over  the  eye ; 
upon  lifting  it  and  moving  an  object  in  different  directions,  we  find  that 
the  eye  fails  to  follow  it  in  the  upward,  inward,  and  downward  direc- 
tion. It  can  still,  however,  move  outwards  by  the  action  of  the 
external  rectus,  and  somewhat  downwards  and  outwards  by  aid  of  the 
superior  obUque.  GeneraUy,  secondary  contraction  of  the  external 
rectus  soon  supervenes,  and  a  marked  divergent  squint  arises,  accom- 
panied hf  crossed  diplopia. 

If  we  move  the  object  over  to  the  right  of  the  patient,  a  divergent 
squint  arises  (with  crossed  diplopia),  which  increases  in  proportion  as 
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the  object  is  moved  further  in  this  direddoiL  Upon  moving^  ihe  object 
upwards,  the  right  eye  will  follow  it,  bnt  the  left  will  lag  behind,  the 
rays  from  the  object  will  therefore  fall  upon  a  portion  of  the  retisa 
below  the  yellow  spot^  and  the  donble  image  be  projected  above  that  of 
the  right  eye.  If  the  object  is  moved  downwards,  the  reverse  will  of 
oonrse  obtain,  and  the  image  of  the  left  eye  be  projected  beneatli  that 
of  the  right. 

On  acoonnt  of  the  paralysiB  of  the  branch  to  the  sphincter  popillaa, 
the  papil  will  be  somewhat  dilated  (about  2  or  2^  Hnes  in  diameter), 
and  immoveable.  The  paralysis  of  this  branch  may,  however,  precede 
that  of  general  paralysis  of  the  third  nerve.  Upon  the  application  of 
atropine,  the  pupil  dilates  to  its  fullest  extent.  Finally,  as  the  ciliary 
muscle  is  paralysed,  the  eye  will  have  lost  its  power  of  aooommoda- 
tion. 

If  the  healthy  eye  is  closed,  and  the  patient  directed  to  walk  straight 
up  to  a  certain  object,  he  becomes  giddy  and  faint,  and  reels  in  his  gait ; 
which  is  owing  to  the  illusion  which  exists  in  his  mind  between  ihe  real 
and  imaginary  position  of  the  object.  There  is  generally  some  protrur 
sion  of  the  eyeball,  on  account  of  the  paralysis  of  the  three  recti 
muscles,  whose  office  it  is  to  pull  the  eye  into  the  orbit.*  There  is  also 
mariced  ptosis,  but  the  latter  is  not  so  excessive  as  whoi  the  orbiculazis 
pelpebrarum  is  also  paralysed.  By  relaxing  the  orbicularis  and  con- 
tracting the  frontalis,  the  upper  eyelid  can  still  be  somewhat  lifted. 
Although  we  but  seldom  meet  with  a  complete,  isolated  paralysis  of  the 
individual  musdes  supplied  by  the  third  nerve,  it  will  be  well  briefly  to 
consider  the  symptoms  which  paralysis  of  these  different  muscles  would 
present. 

4.— PARALYSIS  OF  THE  INTERNAL  RECTUS  OP  THE  LEFT 

EYE. 

When  an  object  is  moved  from  the  left  to  the  right  side,  both  eyes 
will  be  fixed  upon  it  nearly  up  to  the  middle  line,  but  when  it  is  carried 
over  to  the  right,  the  left  eye  will  lag  more  and  more  behind,  thus 
giving  rise  to  a  divergent  squint.  K  the  paralysis  is  complete,  and  the 
patient  endeavours  to  move  his  left  eye  inwards,  a  vicarious,  rotatoiy, 
zig-sag  movement  inwards  will  be  produced  by  the  action  of  the 
superior  and  inferior  recti.     As  the  squint  is  divergent,  the  diplopia  is 

*  H.  MQller  diaooTered  in  the  inferior  orbital  fiMure  a  reddish  grey  XBaas,  eon- 
tisting  of  bundles  of  unstriped  muscular  fibre  with  elastic  tendons,  analogous  to  the 
orbitfd  membrane  of  the  mammalia.  He  supposed  that  its  action  is  to  protrcde  the 
eyeball ;  it  is  supplied  bj  fibres  from  the  sympathetic,  and  initation  of  the  latter  in 
the  neok  has  been  found  to  cause  protrusion  of  the  eye,  perhaps  through  the  actaoo 
of  thismusoLe. 
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crossed,  and  the  lateral  distance  between  the  doable  images  will 
increase  in  proportion  as  the  object  is  carried  over  to  the  right,  bat 
there  will  be  no  difference  in  the  height  and  straightness  of  the  images 
in  looking  vertically  upwards  or  downwards.  Bat  in  the  diagonal 
positions  in^cards,  there  will  not  only  be  a  difference  in  the  height  of 
the  doable  images,  bat  the  one  will  slant  considerably.  In  the  obliqae 
position  of  the  object  npwards  and  inwards,  the  doable  images  will 
diverge  at  the  top,  that  of  the  left  eye  being  inclined  to  the  right. 
Whereas,  in  the  diagonal  position  downwards  and  inwards,  the  doable 
images  appear  to  converge  at  the  top,  that  of  the  left  eye  being  inclined 
towards  the  left. 

In  the  diagonal  positions  inwards,  there  will  also  be  a  difference  in 
the  height  of  the  images,  even  althoogh  there  is  no  difference  in  the 
height  of  the  cornea.  The  reason  of  this  has  been  already  explained 
in  the  description  of  paralysis  of  the  external  rectos  mascle. 

The  line  which  divides  the  portion  of  the  field  in  which  the  patient 
sees  doable  from  that  in  which  single  vision  exists,  does  not  ran 
vertically  from  above  downwards,  bat  obliqaely  from  left  to  right ;  lying 
to  the  left  side  of  the  vertical  hue  above  the  horizontal  line,  and  to  the 
right  side  of  it  below  the  horizontal  line.  This  is  explained  by  iHie  fact 
that  the  divergence  is  mach  greater  when  the  eyes  look  apwards,  than 
when  they  look  down. 

The  patient^s  head  is  tamed  towards  the  right,  so  as  to  avoid  di- 
plopia, by  bringing  objects  as  mach  as  possible  into  the  left  half  of  the 
visual  field. 


5.— PARALYSIS  OF  THE  SUPERIOR  RECTUS  OF  THE 

LEFT  EYE. 

This  mascle  moves  the  eye  apwards  and  inwards,  and  inclines  the 
vertical  meridian  inwards. 

The  inef&ciency  of  the  paralysed  snperior  rectas  will  not  be  apparent 
in  the  movements  of  the  eye  below  the  horizontal  diameter,  bat  only  in 
those  above  the  latter.  The  diplopia  will  conseqnently  be  also  only 
apparent  in  the  npper  half  of  the  field.  When  the  object  is  moved 
above  the  horizontal  line,  the  left  eye  will  lag  behind,  and  this  deviation 
win  increase  in  proportion  the  higher  the  object  is  moved.  At  the  same 
time  there  will  also  be  a  divergent  sqnint,  for  on  accoant  of  the  paralysis 
of  the  snperior  rectas,  the  inferior  obliqae  will  move  the  eye  somewhat 
oatwards.  If  the  right  eye  is  covered,  and  the  patient  directed  to  look 
with  the  left  at  an  object  held  slightly  in  the  apper  half  of  the  visaal 
field,  the  left  eye  will  move  apwards  and  inwards  (the  degree  depend- 
ing apon  the  amoant  of  paralysis),  showing  that  it  had  before  deviated 
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downwards  and  ontwards.  The  covered  eye  wiU  at  the  same  time  make 
a  oonsiderablj  greater  associated  movement  upwards  and  ontwards. 
The  patient  in  endeavouring  to  strike  an  object  will  aim  too  high.  He 
will  cany  his  head  thrown  back,  so  as  to  bring  all  objects,  as  much  as 
possible,  into  the  lower  half  of  the  field. 

The  diplopia  manifests  itself  in  the  upper  half  of  the  visual  field. 
The  double  images  show  lateral  differences,  are  crossed,  different  in 
height,  and  not  parallel. 

As  the  cornea  deviates  downwards  and  outwards,  the  rays  from  an 
object  held  above  the  horizontal  meridian  line  &11  upon  an  outer  and 
lower  portion  of  the  retina,  and  will  consequently  be  projected  upwards 
and  inwards;  the  double  image  of  the  affected  eye  (jpaeudo-image) 
lying  above  and  to  the  right  of  the  image  of  the  right  eye. 

As  the  action  of  the  superior  rectus  upon  the  height  of  the  eye 
increases  as  the  latter  is  moved  outwards  (to  the  left),  the  inefficiency 
of  the  paralysed  muscle  in  raising  the  cornea,  will  also  be  most  evident 
in  this  direction.  The  difference  in  the  height  of  the  double  images, 
therefore,  increases  as  the  eye  is  turned  outwards,  and  diminishes  as  it 
is  turned  inwards.  On  the  other  hand,  the  inclination  of  the  vertical 
meridian  will  be  most  apparent  when  the  eye  is  turned  inwards,  and 
least  so  when  it  is  turned  outwards  (to  the  left).  On  account  of  the 
paralysis  of  the  superior  rectus,  the  vertical  meridians  are  not  parallel, 
but  that  of  the  left  eye  is  turned  outwards  by  the  unopposed  action  of 
the  inferior  oblique.  Hence  the  pseudo-image  would  appear  to  con- 
verge towards  the  image  of  the  right  eye,  but  the  double  images  are 
crossed,  and  hence  they  diverge  at  the  top,  the  pseudo-image  beLug 
inclined  towards  the  right.* 


6.— THE  PARALYSIS  OF  THE  INFERIOR  RECTUS  OF  THE 

LEFT  EYE. 

The  symptoms  arising  in  a  paralysis  of  this  muscle  are  just  the 
reverse  of  those  in  paralysis  of  the  superior  rectus.  The  want  of 
movement  and  consequent  diplopia  are  only  apparent  when  the  object 
is  held  below  the  horizontal  meridian  line.  The  pseudo-image  lies 
above  that  of  the  right  eye,  and  towards  its  right.  The  double  images 
increase  in  height  when  the  eyes  are  moved  to  the  left,  and  in  inclina- 
tion when  they  are  moved  to  the  right.  The  double  images  are  crossed, 
and  the  pseudo-image  inclined  towards  that  of  the  right  eye  (t.e., 
inclined  towards  the  left). 

*  Ab  patients  often  find  it  difficult  to  estimate  accurately  the  obliquity  of  a 
small  object,  such  as  the  flame  of  a  lighted  candle,  it  is  better  to  use  as  an  object, 
a  vrhite  staff,  or  a  roll  of  paper  about  12  inches  in  length. 
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7.— PARALYSIS  OF  THE  INFERIOR  OBLIQUE  OF  THE 

LEFT  EYE. 

Afi  it  is  extremely  donbtfiil  whether  an  isolated  paralysis  of  this 
mnscle  ever  occnrs,  I  shall  not  describe  the  symptoms  which  would  be 
presented  by  snch  an  affection,  but  simply  state  that  they  wonld  be 
just  the  reverse  of  those  met  with  in  paralysis  of  the  superior  oblique, 
and  from  a  knowledge  of  which  these  symptoms  could  easily  be 
constmcted. 


8.— PARALYSIS  OF  THE  SUPERIOR  OBLIQUE  OF  THE 

LEFT  EYE,  ETC. 

The  paralysis  of  the  superior  oblique  illustrates  better  than  that  of 
any  other  of  the  ocular  muscles,  the  correctness  of  the  rules  laid  down 
as  to  action  of  the  different  muscles,  and  the  nature  of  the  diplopia 
presented  by  their  paralysis.  Indeed,  the  deviation  of  the  optic  axis  is 
so  extremely  slight  in  cases  of  paralysis  of  the  superior  oblique,  that  it 
might  easily  escape  detection,  and  we  must,  therefore,  place  our  chief 
reliance  upon  the  position  of  the  double  images  to  assist  us  in  determin- 
ing the  diagnosis. 

A  person  affected  with  paralysis  of  the  left  superior  oblique  would 
complain  that  objects  (the  floor,  steps,  etc.)  in  the  lower  half  of  the  field 
appear  double  and  irregular  in  outline.  Above  the  horizontal  median 
Hne,  both  optic  axes  are  fixed  upon  the  object  and  no  diplopia  exists. 
If  the  object  is  held  in  the  horizontal  median  line  or  a  very  little  below 
it,  a  very  slight  deviation  of  the  left  eye  in  an  upward  and  inward 
direction  is  noticed,  which  becomes  more  and  more  marked  the  further 
the  object  is  moved  into  the  lower  half  of  the  field,  more  especially 
towards  the  right.  If  the  right  eye  is  closed,  the  lefb  makes  a  well- 
marked  movement  downwards  and  outwards,  and  there  will  be  an 
erroneous  projection  of  the  visual  field  in  the  same  direction.  Upon 
closing  the  healthy  right  eye,  and  testing  the  mobility  of  the  lefb,  we 
might  at  first  suppose  it  to  be  unimpaired  in  all  directions,  but  on 
closer  examination  we  find  that  downwards  and  inwards  (towards  the 
nose)  there  is  a  distinct  want  of  mobility.  Instead  of  following  the 
circular  sweep  of  the  object  from  below  to  the  inner  side,  the  optic 
axis  makes  a  diagonal  spring  upwards  and  inwards.  The  double 
images  are  homonymous,  and  show  a  difference  both  in  height  and 
laterally,  and  the  one  slants.  The  diplopia  is  confined  to  the  lower 
half  of  the  visual  field,  and  is  absent  in  the  upper.  On  account  of  the 
convergent  squint  which  arises  below  the  horizontal  line,  the  diplopia 
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is  homonjmoiis,  and  aa  the  left  eye  remains  at  the  same  time  too  Ingii, 
its  double  image  will  appear  beneath  that  of  the  right  eye.     The  lateral 
difference  between  the  double  images  increases  the  more,  the   farther 
the  object  is  moved  downwards,  as  the  convergenoe  of  the  optic  axes 
then  becomes  greater,  on  account  of  the  nnopposed  action  of  the  inferior 
rectos.     The  difference  in  the  height  of  the  double  images  increases  the 
more,  the  further  the  object  is  moved  over  to  the  right,  and  diminiahes 
as  it  is  moved  over  to  the  left.      This  is  owing  to  the  fact,  that  tiite 
superior  oblique  exerts  the  greatest  influence  upon  the  height  of  the  eje- 
ball  when  the  eye  is  moved  downwards  and  inwards,  and  henoe  its  loss 
of  power  upon  the  height  of  the  cornea  will  also  be  felt  the  most  in  this 
direction.     On  the  other  hand,  the  inclination  of  the  double  images  will 
be  greatest  when  the  object  is  moved  over  to  the  left,  and  least  when  it  is 
carried  over  to  the  right.    For  the  superior  obhque  exerts  most  influenoft 
on  the  position  of  the  vertical  meridian,  when  the  eye  is  moved  down- 
wards and  outwards.      On  account  of  the  paralysis  of  the  superior 
oblique,  the  inferior  rectus  wiU  exercise  unopposed  sway  over  the  vertical 
meridian  in  all  the  movements  of  the  eye  below  the  horisontal  median 
line,  and  incUne  it  outwards.     The  parallelism  of  the  vertical  meridians 
will,  therefore,  be  destroyed,  and  they  wiU  diverge  at  the  top,  the  double 
images  appearing  to  converge.     For  on  account  of  the  slanting  outwwrds 
of  the  vertical  meridian  of  the  left  eye,  the  image  frora  the  object 
wiU  not  fall  in  the  vertical  meridian,  but  upon  the  upper  and  inner  and 
lower  and  outer  quadrants  of  the  retina,  and  the  pseudo-image  will, 
therefore,  appear  to  the  patient  to  be  inclined  towards  the  rig^t,  and  to 
converge  towards  the  image  of  the  right  eye.     A  glance  at  Fig.  78, 
p.  557,  will  render  this  intelligible,  it  being  remembered,  however,  that 
the  vertical  meridian  is  turned  outwards  in  paralysiB  of*  the  superior 
obhque,  and  inwards  in  that  of  the  external  rectus. 

When  the  object  is  carried  very  far  down  into  the  lower  half  of  the 
field,  a  curious  phenomenon  is  observed,  vis.,  that  the  pseudo-image 
appears  above  that  of  the  right  eye,  even  although  the  left  cornea  still 
remains  higher  than  the  right.  This  is  due  to  the  extreme  inclination 
of  the  verticsl  meridian,  which  becomes  so  great  when  the  eye  is  moved 
fiu*  downwards,  that  a  dislocation  of  the  quadrants  of  the  retina  takes 
place,  the  rays  from  the  object  falling  no  longer  upon  the  inner  and 
upper  quadrant  of  the  retina,  but  upon  the  inner  and  lower,  and  they 
are  hence  projected  upwards  and  to  the  left. 

The  double  images  in  paralysis  of  the  superior  oblique  are  not 
at  the  same  distance  from  the  patient,  but  that  of  the  affected  eye  is 
considerably  nearer  to  him.  This  was  I  believe  first  nottoed  by 
Dr.  MiohaeHs.  It  would  appear  to  be  due  to  the  projection  of  Uie 
image  upon  a  horizontal  surface  below  the  eyes  (e.g.,  the  floor  of  the 
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room),  for  this  symptom  disappears  with  an  alteration  of  the  surface 
of  projection.* 

The  line  which  divides  the  field  of  single  from  that  of  double  vision 
does  not  nm  horizontal,  but  obliquely  downwards  from  the  right  to 
the  left.  The  patient  carries  his  head  turned  downwards  and  to 
the  right,  so  as  to  bring  the  objects  as  much  as  possible  into  the  upper 
and  left  portion  of  the  field,  as  the  diplopia  arises  sooner  in  the  right 
half.  Prisms  must  be  turned  with  their  base  downwards  and  out- 
wards. 

After  a  paralysis  of  the  superior  oblique  has  existed  for  some  time, 
secondary  contraction  of  the  inferior  oblique  often  supervenes.  The 
diplopia  then  extends  into  the  upper  half  of  the  visual  field,  but 
here  becomes  crossed,  the  pseudo-image,  however,  being  still  beneath 
that  of  the  right  eye.  This  is  due  to  the  cornea  being  moved  abnormally 
upwards  and  outwards,  on  account  of  the  contraction  of  the  inferior 
oblique.  The  increase  in  the  height  of  the  double  images  will  augpment 
towards  the  right,  and  diminish  towards  the  left ;  the  reverse  obtaining 
with  regard  to  the  inclination  of  the  double  images. 


Having  considei'ed  the  various  symptoms  presented  by  the  paralytic 
afiections  of  the  different  muscles  of  the  eye,  we  must  now  turn  our 
attention  to  their  causes,  prognosis,  and  treatment. 

We  may  distinguish  peripheral  and  cerebral  causes.  Amongst 
the  former,  cold  and  rheumatism  are  the  most  frequent.  In  such 
cases,  the  affection  is  rapidly  developed,  and  is  generally  accom- 
panied by  more  or  less  severe  rheumatic  pains  in  the  corresponding 
side  of  the  face  and  head.  Very  frequently  there  is  no  difficulty  in 
tracing  the  cause  to  a  cold  which  the  patient  has  canght  from  a  sudden 
exposure  to  a  great  change  in  temperature,  or  to  a  draught  of  cold 
wind.  This  is  soon  followed  by  pain  in  and  around  the  orbit,  accom- 
panied by  a  slight  degree  of  diplopia.  The  pathological  changes  in 
such  cases  generally  consist  in  a  rheumatic  inflammation  of  the  nerve 
sheath. 

The  causes  may  be  situated  in  the  orbit.  Amongst  these  we  must 
enumerate  efiusions  of  blood,  all  the  different  forms  of  orbital  tumour, 
abscess  of  the  orbit,  exophthalmic  goitre,  etc. 

The  most  frequent  cause  is,  however,  syphilis.  According  to 
Von  Ghraefe  about  one-third  of  the  paralytic  affections  of  the  muscles 
of  the  eye  are  due  to  it.  In  many  cases  it  is,  however,  impossible  to 
determine  with  any  degree  of  accuracy  the  exact  seat  of  the  cause ; 
we  must  be  satisfied  with  the  fact,  that  the  patient  has  suffered  fix)m 

*  "  Symptomenlelire  der  AugeximuskeUiLlunungen,"  A.  Yon  Graefe,  1867,  p.  145. 
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syphilis,  and  we  frequently  find  Uiat  a  rapid  recorery  ensneB  under 
proper  anti-syphilitic  treatment. 

Syphilitic  nodes  or  exostoses  may  be  situated  in  the  orbit,  or  at  the 
base  of  the  brain,  and  cause  the  paralysis  by  direct  pressore  upon  the 
nerve.     Syphilitic  neuromata  may  also  produce  it. 

Paralysis  of  the  ocular  muscles  is  often  due  to  some  cause  situated 
at  the  base  of  the  skull,  and  this  must  be  especially  suspected  if  several 
muscles  of  one  or  of  both  eyes  are  affected,  or  if  some  other  nerves 
(such  as  the  facial  or  some  branches  of  the  fifth)  are  also  implicated. 
We  find  that  the  causes  situated  at  the  base  of  the  brain,  generally 
produce  paralysis  by  a  direct  compression  of  the  nerves  which  lie  at 
this  situation.  Amongst  such  causes,  we  must  especially  enumerate 
syphilitic  and  rheumatic  ostitis  and  periostitis,  exostoses,  syphilitic 
tophi,  tubercular  deposits,  efiusions  of  blood,  and  tumours  of  varioos 
kinds.  In  cases  of  tumour  or  aneurism,  the  progress  of  the  paralysis 
is  generally  slow,  whereas,  the  reverse  is  the  case  in  inflammatoiy 
exudations. 

The  cause  may,  however,  be  situated  in  the  brain  itself  and  we  then 
generally  find  that  the  patient  shows  some  derangement  of  the  intelleo- 
tual  functions.  His  memory  fails  him,  and  he  experiences  a  difficulty  in 
arranging  his  ideas,  or  in  giving  expression  to  them.  These  derange- 
ments  are  often  very  transitory,  and  may  vary  greatly  in  extent,  firom 
a  slight  impairment  of  memory  to  a  state  bordering  on  idiocy.  Ptosis 
is  not  unfrequently  a  symptom  of  a  cerebral  affection,  whereas  lagopfa- 
thalmus  is  only  exceptionally  so.  Amongst  the  various  affections  within 
the  brain  which  may  produce  paralysis  of  the  muscles  of  the  eye,  must 
be  mentioned  softening  of  the  brain,  effusions  of  blood,  tubercular 
deposits,  aneurism?,  impermeability  of  some  of  the  cerebral  blood- 
vessels, tumours  situated  within  the  brain,  hydrocephalus,  etc.  The 
nature  of  the  diplopia  aids  us  to  a  certain  extent  in  localising  the  cause 
of  the  paralysis,  for  in  paralysis  due  to  a  cerebral  lesion  we  observe  that 
there  is  great  difficulty  in  the  fusion  of  the  double  images.  It  is  found 
very  difficult,  or  almost  impossible  to  unite  them,  even  with  the  most 
carefully  selected  prism,  the  patient  being  unable  to  fuse  them  by  a 
voluntary  effort,  even  although  they  are  brought  very  close  together. 

The  prognosis  of  the  different  kinds  of  paralysis  varies  with  the 
cause,  the  degree,  and  the  length  of  duration  of  the  paralysis. 

With  regard  to  the  genercd  prog^nosis  of  paralytic  affections  of  the 
muscles  of  the  eye,  it  may  be  laid  down  as  a  rule  that  it  is  the  more 
favourable,  the  more  recent  the  affection.  Again,  a  partial  paralysis 
affords  a  more  favourable  prognosis  than  if  it  is  complete,  even 
although  the  latter  may  be  of  much  shorter  duration.  The  character 
of  the  diplopia  is  also  prognostically  of  importance,  for  the  double 
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images  which  only  show  a  lateral  difference  and  none  in  height,  are  far 
more  easily  united  than  when  there  is  a  difference  in  height.  Slight 
cases  of  paralysis  of  the  internal  or  external  rectos  may  be  spon- 
taneously cured  by  the  effort  of  the  act  of  vision,  which  causes  the  fusion 
of  the  images. 

The  prognosis  is  generally  very  &vourable  in  the  rheumatic  paralysis, 
especially  if  the  patient  applies  soon  after  the  outbreak  of  the  disease. 
If  the  cause  is  situated  within  the  orbit,  the  prognosis  will  principally 
depend  upon  the  fact  whether  the  cause  can  be  removed  or  dispelled. 

Li  the  syphilitic  form  of  paralysis,  the  prognosis  leans  towards  the 
&vourable  side  of  the  scale,  but  is  greatly  influenced  by  the  seat  and 
extent  of  the  cause.  Li  the  central  causes  it  is,  however,  much  more 
unfiivourable,  although  a  complete  cure  may  arise,  if  the  primary  affec- 
tion is  removed  (as  in  absorption  of  exudations,  etc.) 

The  treatment  must  also  vary  with  the  nature  of  the  cause.  In 
rheumatic  paralysis,  a  free  purge  should  be  administered,  and  diaphoretics 
be  prescribed,  together  with  a  good  sized  blister  behind  the  ear.  I  have 
found  the  greatest  benefit  from  the  latter  remedy,  as  also  from  the  use 
of  iodide  of  potassium  internally.  When  the  inflammatory  symptoms 
have  subsided,  and  the  nerves  are  regaining  some  power.  Faradization 
should  be  applied.  In  syphilitic  cases,  the  iodide  and  bromide  of  potas- 
sium are  found  of  the  greatest  service ;  or  mercurial  inunction  may  be 
employed,  if  necessary.  Zitmann*8  decoction  is  also  very  serviceable, 
as  it  acts  not  only  as  an  anti-syphilitic,  but  also  as  a  diaphoretic.  Its 
use,  however,  entails  a  good  deal  of  inconvenience  and  discomfort. 

To  relieve  the  patient  of  the  annoyance  and  confusion  produced  by 
the  diplopia,  the  affected  eye  should  be  excluded  from  the  visual  act  by 
a  shade  or  a  piece  of  frosted  glass  (if  spectacles  are  used).  This  exclu- 
sion also  obviates  the  tendency  of  the  patient  to  carry  his  head  turned 
to  one  side. 

Prismatic  glasses  may  likewise  be  employed  for  the  purpose  of 
fusing  the  double  images,  and  their  strength,  and  the  direction  in  which 
their  base  is  to  be  turned,  will  depend  upon  the  muscle  affected,  and  the 
degree  of  deviation.  In  paralysis  of  the  internal  rectus,  the  base  would 
be  turned  inwards,  in  that  of  the  external  rectus,  outwards.  If  the 
double  images  show  both  a  difference  sideways  and  in  height,  we  may 
divide  the  prisms,  placing  one  with  its  base  laterally,  and  the  other  with 
its  base  turned  upwards  or  downwards,  as  the  case  may  be.  Or  we 
may  divide  these  two  prisms  between  the  two  eyes.  In  accordance 
with  the  fact,  that  the  eye  can  readily  overcome  lateral  differences  in  the 
double  images,  whereas,  it  cannot  correct  any  but  the  very  slightest 
difference  in  height,  we  often  find  that  if  we  correct  the  latter  by  a 
prism,  the  lateral  differences  are  at  once  corrected  by  an  effort  of  one  of 
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the  horiioiital  nmsoles  of  the  eye.  This  fact  is  of  rnnoh  importanoe  in 
those  cases  in  which  we  operate  for  the  sake  of  ciiring  diplopia.  I  have 
ahreadj  stated,  when  speaking  of  paralysis  of  the  external  rectus,  that 
when  we  desire  to  nse  prisms  therapeutically,  the  double  images  should 
be  not  fused  into  one,  but  only  approximated,  in  order  that  the  para> 
lysed  muscle  may  be  stimulated  to  an  effort  to  unite  them. 

Electricity  is  often  found  of  great  service  in  the  treatment  of  para- 
lysis of  the  muscles  of  the  eye,  especially  if  the  cause  is  peripheral. 
Generally  one  pole  of  the  instrument  is  applied  to  the  closed  eyelid  in 
a  situation  corresponding  to  the  affected  muscle,  the  other  pole  being 
placed  on  the  temple  or  the  back  of  the  neck.  I  have  sometimes  gained 
very  successful  results  with  the  common  rotatory  machine,  keeping  up 
its  action  for  a  few  minutes.  Hitherto,  it  has  generally  been  supposed 
that  electricity  acts  beneficially  by  a  direct  excitation  of  the  paralysed 
motor  nerves,  but  according  to  Benedikt*  this  is  not  so,  for  he  states 
that  its  effect  is  due  to  a  reflex  excitation  of  the  fifth.  He  found,  more- 
over, that  in  most  cases  a  curative  action  was  only  produced  when  the 
excitation  was  relatively  weak,  and  when  no  trace  of  muscular  contiao- 
tion  was  produced  by  the  electricity.  The  proper  measure  for  the 
strength  of  the  current  is  the  sensitiveness  of  the  fifth  pair.  If  the 
fifth  is  extremely  sensitive,  the  battery  may  have  to  be  reduced  to  four 
or  three  of  Danieirs  elements ;  if,  on  the  other  hand,  the  fifth  is  very 
insensible,  it  may  have  to  be  raised  to  12  or  15.  The  current  should 
be  sufficiently  intense  to  produce  a  slight  sensation  in  the  parts  excited, 
but  the  excitation  should  only  continue  for  about  half  a  minute  at  each 
sitting.  Experience  has  taught  Dr.  Benedikt  that  in  paralysis  of  the 
external  rectus  the  copper  pole  should  be  applied  to  the  forehead,  and 
the  zinc  pole  over  the  neighbourhood  of  the  cheek  bone.  In  mydriasis, 
the  latter  should  be  applied  to  the  same  place,  but  the  copper  pole  to 
the  closed  eyelid.  In  ptosis,  the  copper  pole  may  be  either  on  the  fore- 
head, or  may  be  applied  by  means  of  a  short  catheter-like  reophore  to 
the  mucous  membrane  of  the  cheek,  while  the  zinc  pole  is  drawn  over 
the  lid.  For  all  the  other  branches  of  the  third  nerve,  the  copper 
pole  is  applied  as  above.  In  order  to  act  upon  the  internal  rectus  or 
inferior  oblique,  the  zinc  pole  should  be  drawn  over  the  skin  of  the  side 
of  the  nose,  near  the  inner  angle  of  the  eye,  and,  in  order  to  act  upon 
the  inferior  rectus,  over  the  lower  margin  of  the  orbit.  Benedikt  found 
that  in  the  greater  number  of  cases  the  improvement  takes  place  instan- 
taneously, as  shown  by  increased  mobility  of  the  eye,  and  a  diminution 
of  the  field  in  which  diplopia  arises ;  and  when  this  is  not  the  case,  a 
longer  continuance  and  increased  strength  of  the  excitation  is  not  indi- 

•  Vide  a  very  interesting  paper  by  Dr.  Moritz  Benedikt,  "  On  Elecfcro-Thera- 
peuticai  and  Fhysiological  Besearches  on  Paraljeis  of  the  Ocular  Muscles."  "A.  f. 
O.,"  X,  1,  translated  in  "  Ophthalmic  Reyiew,"  rol.  ii,  p.  148. 
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cated.  Wben  the  paralysia  has  been  unaffected  by  14  days  of  treatment, 
he  has  not  seen  any  benefit  arise  from  its  longer  continnance. 

Paralytic  affections  of  the  muscles  of  the  eye  may  ran  the  following 
different  conrses  : — 1.  The  paralysis  may  be  completely  cored,  which  is 
most  likely  to  occnr  when  the  affection  is  recent,  and  due  to  some  peri- 
pheral cause.  2.  The  cure  may  be  incomplete,  the  mnscle  being  only 
partially  restored  to  its  former  power.  3.  The  paralysis  may  remain 
complete ;  but  this  condition  generally  soon  leads  to  the  next  (4)  state, 
viz.,  to  a  secondary  contraction  of  the  opponent  muscle.  Thus  in  para- 
lysis of  the  left  external  rectus,  the  diplopia  may  extend  more  and  more 
into  the  right  half  of  the  visual  field,  and  a  decided  convergent  squint 
of  the  left  eye  be  apparent,  even  when  the  object  is  held  in  the  right 
half  of  the  field.  The  opponent  muscle  may  in  time  contract  so  much, 
as  to  drag  the  eye  almost  inmioveably  to  its  own  side. 

When  all  other  remedies  have  failed  to  effect  a  cure,  it  may  be  neces- 
sary to  have  recourse  to  operative  interference,  and  the  nature  of  this 
will  depend  upon  the  degree  of  paralysis  which  remains  behind.  Thus, 
if  only  a  slight  degree  of  paralysis  of  the  external  rectus  remains,  so 
that  the  want  of  mobility  outwards  amounts  to  about  1  or  1-^  line,  divi- 
sion of  the  opponent  muscle  (internal  rectus)  will  be  indicated.  But 
when  the  immobility  exceeds  this  degree,  and  amounts  to  two  or  three 
lines,  this  operation  will  not  suffice,  and  we  must  combine  with  it  the 
operation  of  bringing  forward  the  insertion  of  the  paralysed  muscle 
(the  latter  operation  is  generally  termed  that  of  *' re-adjustment*'),  so  as 
to  increase  its  power  over  the  mobility  of  the  eyeball.  This  operation 
should  not  be  deferred  too  long,  for  after  a  time  the  paralysed  muscle 
may  undergo  &tty  degeneration,  which  renders  it  unfit  for  the  requisite 
degree  of  contraction,  even  if  its  innervation  were  completely,  or  in 
great  part,  restored ;  and  it  also  favours  secondary  contraction  of  the 
opponent.  The  method  of  performing  the  operation  of  re-adjustment 
will  be  considered  together  with  that  of  strabismus. 

9.— SPASMODIC  AFFECTIONS  OF  THE  MUSCLES  OF  THE 

EYE.     NYSTAGMUS,  ETC. 

The  symptoms  of  nystagmus  consist  in  a  peculiar,  restless  move- 
ment or  oscillation  of  the  eyeballs.  This  oscillation  is  generally  hori- 
Eontal,  but  occasionally  rotatory,  the  eyeballs  oscillating  round  the  axis 
of  the  oblique  muscles.  In  one  instance  I  have  seen  it  vertical,  in  an 
eye  affected  with  convergent  squint.  This  eye  made  a  constant,  vertical, 
upward  and  downward  movement,  which  was  not  arrested,  or  even 
improved,  by  the  tenotomy  of  the  internal  rectus.  This  is  the  only  case 
of  vertical  oscillation  with  which  I  have  ever  met.  The  oscillation 
may  be  periodical,  and  its  degpree  is  often  veiy  variable  at  different  times. 
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being  markedly  increased  by  any  nervous  excitement,  and  by  the  effort 
of  accommodation.  To  remedy  the  indistincfeneBS  of  vision  produced 
by  the  unsteadiness  of  the  eyes,  the  patients  often  make  a  contrary 
movement  of  the  head ;  or  they  hold  the  print  in  a  slanting  or  vertical, 
instead  of  a  horisontal,  position,  so  that  the  lines  ran  vertically  instead 
of  horizontaUy.  The  reason  of  this  is  easily  intelligible,  for  they  can 
then  see  the  individual  lines  chiefly  by  the  aid  of  the  superior  or  inferior 
recti,  and  the  circles  of  diffusion  caused  by  the  oscillation  of  the  eye  will 
then  extend  the  latter  vertically,  instead  of  horizontally;  the  length  of 
the  letters  will  consequently  be  considerably  more  increased  than  their 
breadth,  which  is  less  confusing  to  the  sight,  as  their  lateral  separation 
will  be  preserved.  Whereas,  when  they  are  extended  horizontaUy,  one 
letter  runs  into  the  other,  its  outline  is  blurred  and  confused,  and  the 
power  of  distinction  much  impaired. 

Although  there  may  be  considerable  oscillation  of  the  eyeballs,  the 
movements  of  the  eyes  are  unaffected  and  perfect  in  all  directions,  and 
the  two  eyes  may  act  perfectly  together,  but  binocular  vision  is  often 
disturbed,  and  the  sight  of  the  two  eyes  frequently  very  different.  The 
oscillation  sometimes  diminishes  greatly,  or  is  even  arrested  when  the 
eyes  are  moved  very  far  outwards  or  inwards,  or  in  one  of  the  diagonal 
positions  downwards  (Bohm).* 

Nystagmus  generally  appears  in  early  infancy,  and  is  especially  met 
with  in  cases  in  which  a  considerable  degree  of  exertion  of  the  ocular 
muscles  is  required  for  distinct  vision ;  the  object  having,  perhaps,  to 
be  held  very  close  to  the  eye,  either  on  account  of  some  anomaly  of  the 
refraction,  or  some  opacity  in  the  refracting  media.  Thus  the  affection 
is  often  met  with  in  infants  together  with  opacities  of  the  cornea  or  of 
the  lens,  in  cases  of  strabismus,  in  albinos,  etc. 

The  disease  may  diminish,  or  even  disappear,  as  the  patient  grows 
older,  but  it  generally  remains  permanent,  varying,  perhaps,  somewhat 
with  the  state  of  health ;  any  debility  or  nervous  excitement  increasing 
its  intensity.  If  strabismus  co-exists,  this  should  be  cured  by  an 
operation,  and  in  some  cases  the  nystagmus  is  also  considerably 
diminished  by  the  tenotomy.  In  others  it  must,  however,  be  confessed, 
that  either  no  benefit,  or  only  a  very  temporary  one,  results.  Bence  I 
do  not  consider  it  advisable  to  perform  tenotomy  of  any  of  the  ocular 
muscles  for  the  chance  of  curing  the  nystagmus,  except  there  is  also 
strabismus.  Any  anomaly  of  refraction  should  be  corrected  by  suitable 
lenses,  and  benefit  is  sometimes  experienced  from  the  use  of  blue  eye- 
protectors,  to  diminish  the  intensity  and  glare  of  the  light. 

Spasmodic  affections  of  the  ocular  muscles  are  extremely  rare. 
Clonic  spasms  are  sometimes  met  with  in  children  affected  with  chorea 
or  basilar  meningitis ;  also  in  cases  of  lead  poisoning,  and  in  some  of 

*  Bdhm,  Der  NystagmuB. 
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the  affections  of  the  hrain  and  spinal  oord.     Tonic  spasms  of  the  ocular 
mnecles  are  occasionally  observed  in  epilepsy. 

Spasm  of  the  orbicularis  palpebrarum  is  described  in  the  article  upon 
the  diseases  of  the  eyelids. 

10.— STRABISMUS. 

We  have  now  to  turn  our  attention  to  the  consideration  of  the 
various  forms  of  squint  and  their  treatment.  The  surgeon  should 
thoroughly  master  the  theoretical  portion  of  this  subject  before  he 
attempts  to  operate  for  the  cure  of  this  affection;  for  although  the 
operation  for  squint  is  not  per  se  a  difficult  one,  we  yet  meet  with 
many  cases  which  require  very  great  exactitude  and  nicety,  not  only  in 
the  preliminary  examination,  but  also  in  the  mode  of  operation.  Still 
more  difficult  and  intricate  are  those  cases,  in  which  we  operate  less  for 
the  cure  of  the  deformity,  which  is,  perhaps,  hardly  observable,  than 
for  the  purpose  of  freeing  the  patient  from  the  great  and  constant 
annoyance  of  the  diplopia.  These  demand  a  thorough  knowledge  of 
the  individual  actions  of  the  muscles  of  the  eyeball,  an  intimate 
acquaintance  with  the  various  forms  of  diplopia,  and  considerable 
manual  dexterity  in  the  performance  of  the  operation,  the  extent  and 
character  of  which  should  be  accurately  determined  upon  beforehand. 
These  cases,  iudeed,  often  form  some  of  the  most  difficult  problems  in 
ophthalmic  surgery,  and  can  be  only  successfully  treated  by  those  who 
have  mastered  the  theory  of  this  and  kindred  subjects.  A  want  of  such 
knowledge  brought  the  operation  for  squint  into  almost  complete  dis- 
repute, and  we  are  chiefly  indebted  to  Von  Oraefe  for  having  extricated 
it  from  the  obloquy  with  which  it  had>  not  imdeservedly,  been  visited, 
and  for  having  rendered  it  one  of  the  most  successftd  operations  in 
surgery.  He  has  achieved  this  success  not  so  much  by  improving  the 
mode  of  operation,  as  by  his  elaborate  researches  into  the  physiology 
and  symptomatology  of  the  various  forms  of  squint,  which  have  enabled 
him  to  lay  down  exact  data  for  their  successful  treatment. 

Symptomatically  we  mean  by  the  term  squint,  an  inability  to  bring 
both  visual  lines  to  bear  simultaneously  upon  one  point,  the  one  always 
deviating  in  a  certain  direction  from  the  object.  If  the  squinting  eye 
deviates  inwards,  it  is  called  convergent  squint,  if  outwards,  divergent 
squint ;  if  it  squints  upwards,  strabismus  sursumvergens,  if  downwards, 
strabismus  deorsumvergens. 

The  name  strabismus  was  formerly  indiscriminately  applied  to  aD 
abnormal  deviations  of  the  visual  Hues,  whatever  their  cause ;  whether 
they  were  due  to  paralysis  or  spasm  of  one  or  more  of  the  muscles  of 
the  eyeball,  or  whether  some  tumour,  etc.,  of  the  orbit  preyented  the 
free  movement  of  the  eye  in  certain  directions. 
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We  now,  however,  limit  the  term  strafaismns  (or  strabismus  oon* 
comitans  of  Von  Graefe,  a  name  we  shall  adopt)  to  that  group  of  cases 
which  presents  the  following  well-defined  and  constant  symptoms : — 

1.  The  yisnal  line  of  one  eye  being  fixed  upon  an  object,  that  of  the 
other  always  deviates  from  the  latter  at  a  certain  angle,  and  in  a  certain 
direction.  In  convergent  squint  it  deviates  to  the  inner,  in  divergent 
squint  to  the  outer  side  of  the  object.  In  order  to  determine  which  is 
the  squinting  eye,  the  patient  should  be  directed  to  look  steadily  at  an 
object  (a  lighted  candle  or  our  uphfbed  finger)  held  in  the  horizontal 
median  line,  at  the  distance  of  a  few  feet.  Then,  alternately  covering 
each  eye  with  our  hand,  we  note  whether  the  uncovered  eye  remains 
steadily  fixed  upon  the  object,  or  has  to  change  its  position  before  it 
can  bring  its  optic  axis  to  bear  upon  it.  In  the  former  case,  it  is  the 
one  generally  used  for  fixation,  in  the  latter,  it  deviates  from  the  object. 
We  may,  however,  £Ekil  to  detect  the  deviation  in  this  manner,  if  it  is 
so  very  slight  as  to  be  almost  objectively  inappreciable,  in  which  case 
we  Inust  call  the  diplopia  to  our  aid,  as  it  enables  us  to  detect  the  most 
minute  deviations  of  the  optic  axes.  But  the  concomitant  squint  is 
generally  very  evident. 

If  we  cover  the  healthy  eye  with  our  hand,  the  other  will  move  in  a 
certain  direction  in  order  to  fix  the  object  (in  convergent  squint  it  wiU 
move  outwards,  in  divergent  inwards),  the  healthy,  covered  eye  maldng 
at  the  same  time  an  associcUed  movement  (which  has  been  designated 
the  secotidary  deviation),  becoming  now,  in  fact,  the  squinting  eye. 

I  have  already  (p.  555)  explained  the  method  of  measuring  the 
linear  extent  of  the  deviation  with  Laurence's  strabismometer.  I  need 
only  add  that  the  degree  of  strabismus  should  be  tested  both  for  near 
and  distant  objects,  as  it  is  often  fear  more  considerable  during  a  strong 
efibrt  of  accommodation,  as  in  reading  small  type,  than  when  the  eye 
is  looking  at  a  distant  object. 

We  sometimes  find  that  there  is  not  only  a  lateral  deviation,  but 
also  a  slight  difference  in  the  height  of  the  two  eyes.  It  is  important 
in  such  a  case,  to  determine  whether  (in  a  case  of  convergent  squint) 
this  is  due  to  the  upper  fibres  of  the  internal  rectus  being  more  contracted 
than  the  middle  or  lower  fibres,  or  whether  it  is  owing  to  the  superior 
rectus  being  also  affected,  for  upon  this  will  hinge  the  question  of 
operating  upon  more  than  one  muscle. 

The  associated  movement,  which  the  healthy  eye  makes  when  it  is 
covered  and  the  squinting  eye  fixes  the  object,  will  enable  us  to  deter- 
mine this,  for  if  the  internal  rectus  is  alone  at  £Ekult,  the  associated 
movement  of  the  healthy  eye  will  be  only  lateral,  without  any  deviation 
in  height ;  whereas,  if  the  superior  rectus  is  also  implicated,  the  healthy 
eye  will  make  not  only  an  inward,  but  also  a  downward  movement, 
corresponding  to  the  outward  and  downward  movement  of  the  other 
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eje.  In  the  former  case,  we  shall  almost  always  succeed  in  cnring  the 
inward  and  slightly  upward  deviation  by  a  tenotomy  of  the  internal 
rectus  alone,  more  particnlarly  if  we  freely  divide  the  upper  portion  of 
the  tendon.  In  the  latter  case,  we  shall  have  not  only  to  operate  upon 
the  internal,  but  also  upon  the  superior  rectus. 

2.  The  primary  and  secondary  deviations  are  quite  equal  in  extent. 
The  meaning  of  these  terms  has  been  already  ^lly  explained  at  page 
554.  Let  us  suppose  that  the  left  eye  squints  inwards  to  the  extent 
of  two  lines.  Now,  if  the  right  is  covered,  the  left  will  have  to  move 
outwards  to  the  extent  of  two  lines  in  order  to  fix  the  object,  and  the 
covered  eye  will  make  at  the  same  time  an  associated  movement  in- 
wards of  two  lines,  this  secondary  deviation  being,  therefore,  exactly 
equal  to  the  primary. 

3.  The  extent  of  movement  of  the  two  eyes  is  quite  normal  and 
equal,  the  arc  of  mobility  being  exactly  of  the  same  extent  in  both 
eyes,  and  only  a  little  shifted  towards  the  side  of  the  shortened 
muscle.  Thus,  in  a  convergent  squint  it  is  shifted  slightly  inwards, 
but  what  is  gained  in  this  direction  is  lost  in  the  movement  outwards. 
This  increase  in  the  mobility  towards  the  side  of  the  shortened  muscle, 
is,  however,  very  slight  when  compared  with  the  degree  of  the  squint. 
On  account  of  this  complete  accompaniment  of  the  squinting  eye  in  all 
the  movements  of  the  healthy  one,  it  has  been  called  strabismus  con- 
comitans.  If  we  hold  an  object  in  the  horizontal  median  line,  and 
then  move  it  to  the  right  and  left,  the  optic  axis  of  the  squinting  eye 
will  exactly  accompany  that  of  the  healthy  eye  in  all  its  movements, 
deviating  from  it,  however,  always  at  the  same  angle,  except,  indeed,  at 
the  extreme  portions  of  the  field  of  vision. 

In  order  to  note  accurately,  and  to  keep  an  easy  and  diagrammatic 
record  of  the  extreme  lateral  movements  of  each  eye  inwards  and  out- 
wards, Mr.  Bowman  has  for  some  time  adopted  the  following  simple 
and  practical  method : — He  notes  the  extreme  range  inwards,  by  mark- 
ing the  position  of  the  pupil  on  extreme  inversion,  compared  with  that 
of  the  lower  punctum ;  and  the  extreme  range  outwards,  by  marking 
the  position  of  the  outer  edge  of  the  cornea,  on  extreme  eversion,  com- 
pared with  that  of  the  external  canthus. 

The  following  figures  illustrate  this  method,  the  patient  being  sup- 
posed to  face  the  observer : — 

Fig.  80  shows  B,  the  right  outer  canthus,  and  L  the  left  outer 
canthus,  crosped  by  a  vertical  line  a,  or  b,  or  c,  which  indicates  by  its 
position  the  extent  to  which  the  outer  edge  of  the  cornea  approaches 
the  canthus,  or  even  goes  beyond  it,  on  exirefme  eversion  of  the  eye.  And 
Fig.  81,  in  like  manner,  exhibits  for  B  the  right  eye,  and  for  L  the  left 
eye,  the  position  which  the  pupil,  0,  takes  with  regard  to  the  punctum, 
•,  when  the  eye  is  moved  inwards  to  the  extreme  degree.    It  may  fail 
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We  now,  however,  limit  the  term  Rtrabifimns  (or  strabismus  oon« 
comitans  of  Yon  Ghraefe,  a  name  we  shall  adopt)  to  that  grojip  of  cases 
which  presents  the  following  well-defined  and  constant  symptoms : — 

1.  The  visual  line  of  one  eye  being  fixed  upon  an  object,  that  of  the 
other  always  deviates  from  the  latter  at  a  certain  angle,  and  in  a  certain 
direction.  In  convergent  squint  it  deviates  to  the  inner,  in  divei^nt 
squint  to  the  outer  side  of  the  object.  In  order  to  determine  which  is 
the  squinting  eye,  the  patient  should  be  directed  to  look  steadily  at  an 
object  (a  lighted  candle  or  our  upHfted  finger)  held  in  the  horizontal 
median  line,  at  the  distance  of  a  few  feet.  Then,  alternately  covering 
each  eye  with  our  hand,  we  note  whether  the  uncovered  eye  remains 
steadily  fixed  upon  the  object,  or  has  to  change  its  position  before  it 
can  bring  its  optic  axis  to  bear  upon  it.  In  the  former  case,  it  is  the 
one  generally  used  for  fixation,  in  the  latter,  it  deviates  from  the  object. 
We  may,  however,  fail  to  detect  the  deviation  in  this  manner,  if  it  is 
so  very  slight  as  to  be  almost  objectively  inappreciable,  in  which  case 
we  inust  call  the  diplopia  to  our  aid,  as  it  enables  us  to  detect  the  most 
minute  deviations  of  the  optic  axes.  But  the  concomitant  squint  is 
g^erally  very  evident. 

If  we  cover  the  healthy  eye  with  our  hand,  the  other  will  move  in  a 
certain  direction  in  order  to  fix  the  object  (in  convergent  squint  it  wiU 
move  outwards,  in  divergent  inwards),  the  healthy,  covered  eye  mj^lriny 
at  the  same  time  an  associcUed  movement  (which  has  been  designated 
the  secondary  deviation),  becoming  now,  in  fact,  the  squinting  eye. 

I  have  already  (p.  555)  explained  the  method  of  measuring  the 
linear  extent  of  the  deviation  with  Laurence's  strabismometer.  I  need 
only  add  that  the  degree  of  strabismus  should  be  tested  both  for  near 
and  distant  objects,  as  it  is  often  &r  more  considerable  during  a  strong 
efibrt  of  accommodation,  as  in  reading  small  type,  than  when  the  eye 
is  looking  at  a  distant  object. 

We  sometimes  find  that  there  is  not  only  a  lateral  deviation,  but 
also  a  slight  difierence  in  the  height  of  the  two  eyes.  It  is  important 
in  such  a  case,  to  determine  whether  (in  a  case  of  convergent  squint) 
this  is  due  to  the  upper  fibres  of  the  internal  rectus  being  more  contracted 
than  the  middle  or  lower  fibres,  or  whether  it  is  owing  to  the  superior 
rectus  being  also  affected,  for  upon  this  will  hinge  the  question  of 
operating  upon  more  than  one  muscle. 

The  associated  movement,  which  the  healthy  eye  makes  when  it  is 
covered  and  the  squinting  eye  fixes  the  object,  will  enable  us  to  deters 
mine  this,  for  if  the  internal  rectus  is  alone  at  fault,  the  associated 
movement  of  the  healthy  eye  will  be  only  lateral,  without  any  deviatioQ 
in  height;  whereas,  if  the  superior  rectus  is  also  implicated,  the  healthy 
eye  will  make  not  only  an  inward,  but  also  a  downward  movement, 
corresponding  to  the  outward  and  downward  movement  of  the  other 
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eye.  In  the  former  case,  we  shall  almoet  alwaye  succeed  in  cnrmg  the 
inward  and  slightJy  upward  deviation  by  a  tenotomy  of  the  internal 
rectna  alone,  more  particalarly  if  we  fi-oely  divide  the  npper  portion  of 
the  tendon.  In  the  latter  case,  we  ahall  have  not  only  to  operate  upon 
tlie  internal,  bat  also  npon  the  superior  rectus. 

2.  The  primary  and  secondary  deviations  ore  quite  equal  in  extent. 
Tlie  meaning  of  these  temu  has  been  already  folly  explained  at  page 
S54.  Let  us  suppose  that  the  left  eye  squints  inwards  to  the  extent 
of  two  lines.  Now,  if  tlie  right  is  covered,  the  left  will  have  to  move 
outwards  to  the  extent  of  two  tines  in  order  to  fix  the  object,  and  the 
covered  eye  will  make  at  the  same  time  an  associated  movement  in- 
wards of  two  linee,  this  secondary  deviation  being,  therefore,  exactly 
equal  to  the  primary. 

3.  The  extent  of  movement  of  the  two  eyes  is  quite  normal  and 
equal,  the  arc  of  mobility  being  exactly  of  the  same  extent  in  boUi 
eyes,  and  only  a  little  shifted  towards  the  side  of  the  shortened 
muscle.  TliQS,  in  a  convergent  sqnint  it  is  shifted  slightly  inwards, 
but  what  is  gained  in  this  direction  is  lost  in  the  movement  outwards. 
This  increase  in  the  mobility  towards  the  side  of  the  shortened  muscle, 
ifl,  however,  very  slight  when  compared  with  the  degree  of  the  sqnint. 
On  account  of  this  complete  accoinpaminent  of  the  squinting  eye  in  all 
t^  movementA  of  the  healthy  one,  it  has  been  called  strabismus  con- 
comitans.  If  we  hold  an  object  in  the  horizontal  median  line,  and 
then  move  it  to  the  right  and  left,  the  optic  axis  of  the  squinting  eye 
will  exactly  a(»M>mpany  that  of  the  healthy  eye  in  all  its  movemeute, 
deviating  &om  it,  however,  always  at  the  same  angle,  except,  indeed,  at 
tiie  extreme  portions  of  the  field  of  vision. 

In  order  to  note  accurately,  and  to  keep  an  easy  and  diagrammatic 
record  of  the  extreme  lateral  movements  of  each  eye  inwards  and  out- 
wards, Mr.  Bowman  has  for  some  time  adopted  the  following  simple 
and  practical  method : — He  not«8  the  extreme  range  inwards,  by  mark- 
ing the  position  of  the  pupil  on  extreme  inversion,  compared  with  that 
of  the  lower  punctnm ;  uid  the  extreme  range  ootwards,  by  marking 
the  position  of  the  outer  edge  of  the  cornea,  on  extreme  eversion,  com> 
pared  with  that  of  the  external  canthus. 

The  following  figures  illnstrato  this  method,  the  patient  being  sup- 
posed to  face  the  observer  :— 

Fig.  80  shows  B,  the  right  outer  canthus,  and  L  the  left  outer 
canthus,  croeped  by  a  vertical  line  a,  or  b,  or  c,  which  indicates  by  ite 
position  the  ^itent  to  which  the  outer  edge  of  the  cornea  approa 
the  canthus,  or  even  goes  beyond  it,  on  eselrwne  mierwion,  of  the  eye. 
Fig.  81,  in  like  manner,  exhibits  for  R  the  right  eye,  and  for  L  the 
eye,  the  position  which  the  pupil,  O,  takes  with  regard  to  the  pund 
•,  when  the  eye  is  moved  inwardt  to  the  extreme  d^ree.    It  may 
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to  reach  it,  as  at  a  a,  or  be  over  it,  as  at  6  6,  or  pass  more  or  less  in- 
wards beyond  it^  as  at  c  c 


Fig.  80. 
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In  taking  the  relation  of  the  pnpil  to  tiie  punctam  if  the  eje  is 
mnch  inTerted,  the  observer  shonld,  as  it  were,  &oe  the  pnpil  in  its 
inverted  position,  otherwise  the  interval  between  it  and  the  pnnctnm  is 
not  so  correctlj  estimated.  Or  the  parts  may  be  viewed  from  above, 
the  surgeon  raising  the  npper  lid,  and  standing  behind  the  patient,  who 
sits  on  a  chair.     Bnt  a  little  practice  soon  renders  this  nnneoessiuy. 

J£  the  outer  edge  of  the  cornea,  in  extreme  eversion,  passes  under 
cover  of  the  canthus,  its  actual  position  can  be  readily  enou^  marked 
by  noting  how  much  of  the  iris  is  covered  from  view. 

A  diagrammatic  record  should  be  kept  of  the  range  of  mobility,  in 
order  that  we  may  hereafter  be  able  to  estimate  the  effect  of  the  opera* 
tion  upon  the  lateral  movements  of  the  eye. 

The  accommodative  movements  of  the  eye  should  also  be  accuiatelj 
tested,  for  they  are  extremely  important,  as  vrill  be  shown  hereafter, 
in  determining  the  mode  and  extent  of  the  operation.  On  bringing 
the  object  nearer  and  nearer  to  the  eyes,  the  optic  axis  of  the  healthy 
eye  will  remain  fixed  upon  it,  converging  the  more  the  nearer  the  object 
is  approximated :  the  position  of  the  squinting  eye  (convergent  stra- 
bismus) may,  at  the  same  time,  undergo  the  following  changes : — 

1.  It  may  retain  its  original  position,  sustaining  only  a  few  oscU- 
lating,  irregular,  lateral  movements. 

2.  It  may  remain  completely  stationary,  so  that  the  angle  of  squint- 
ing will  diminish  the  more,  the  nearer  the  object  is  brought,  until,  at  a 
certain  point  (if  the  squint  be  not  excessive),  its  optic  axis  will  also  be 
fixed  upon  the  object,  and  there  will  no  longer  be  any  squint.     If^  how- 
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eyer,  the  objecfc  is  approximated  still  closer,  a  divergent  squint  will 
arise ;  for,  whilst  the  healthy  eye  converges  still  more,  the  other  retains 
its  position,  and  now  deviates  (passively)  ontwards. 

3.  It  retains  its  position  np  to  a  certain  point,  and  then,  as  the 
healthy  eye  moves  inwards  to  follow  the  object,  it  makes  an  associoied 
movement  ontwards. 

4.  It  deviates  suddenly  and  spasmodically  inwards,  when  the  object 
is  approximated  very  closely. 

Concomitant  sqnint  may  be  either  monolateral  or  alternating.  In 
the  former  case,  the  squint  is  always  confined  (when  both  eyes  are 
open)  to  one  and  the  same  eye.  if  the  healthy  eye  be  covered,  the 
other  wiD  move  in  order  to  fix  the  object,  but  directly  the  former  is 
again  uncovered,  it  will  at  once  resume  its  squinting  position.  In 
alternating  squint  it  is  different,  for  sometimes  the  one  eye  deviates, 
sometimes  the  other.  If  we,  in  this  case,  cover  the  healthy  eye,  the  other 
will  make  a  movement  in  order  to  adjust  its  optic  axis  upon  the  object, 
and  will  retain  its  position  when  we  uncover  the  sound  eye.  The  latter 
has  now,  in  fact,  become  the  squinting  one.  If  we,  then,  cover  the 
other,  the  squint  will  alternate  again.  It  appears  almost,  or  quite, 
immaterial  to  the  patient  which  eye  he  uses.  In  such  cases,  there  is 
generally  no  difference  in  the  sight  of  the  two  eyes ;  whereas,  in  mono- 
lateral  strabismus  the  vision  of  the  squinting  eye  is  almost  always 
affected,  on  account  of  the  suppression  of  the  double  image,  sometimes, 
indeed,  very  considerably. 

The  active  negation  of  the  double  image  by  the  brain,  soon  leads  to 
a  more  or  less  considerable  deterioration  in  the  sight  of  this  eye.  We 
occasionally  find,  however,  that  the  vision  of  the  squinting  eye  remains 
good,  although  the  strabismus  is  not  alternating.  Indeed,  I  have  seen 
cases  (exceptional  I  grant)  in  which  the  patients  could  read  the  very 
finest  print  with  it,  never  having,  as  far  as  they  could  remember, 
suffered  from  diplopia.  Here  binocular  vision  had  most  likely  never 
existed,  and  hence  the  absence  of  diplopia  and  the  call  for  the  sup- 
pression of  the  double  image. 

It  was  at  one  time  proposed  to  cure  squint  by  closing  the  healthy 
eye,  and  thus  necessitating  the  fixation  of  the  other  upon  the  object. 
The  error  of  such  treatment  is,  however,  self-evident,  as  the  squint  is 
merely  transferred  to  the  excluded  eye ;  for  just  the  same  thing  occurs, 
as  when  we  place  our  hand  over  the  healthy  eye,  in  order  to  estimate 
the  primary  and  secondary  deviation.  The  vision  of  the  squinting  eye 
is  exercised,  but  the  disease  remains  uncured.  But  this  proceeding 
often  proves  very  valuable  in  practice,  for  by  it  we  may  render  a 
monolateral  squint  alternating,  and  preserve  the  sight  of  both  eyes. 
K,  for  instance,  a  child  squints  (seeing  perfectly  with  both  eyes),  and 
the  operation  has  to  be  postponed  for  some  reason,  we  may  preserve 
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the  sight  of  the  Bquinting  eye  by  the  periodical  exclusion  of  the  other. 
In  this  way,  we  may  not  only  maintain  the  alternating  character  of  the 
strabismoB,  and  the  sight  of  both  eyes,  bat  we  may  even  change  a 
monolateral  into  an  alternating  sqnint. 

The  question  as  to  whether  iiinocnlar  vision  exists  or  not  in  a  case 
of  strabismns,  is  of  much  importance  in  the  prognosis.  For  if  it  does 
not  exist,  we  cannot  expect  a  perfect,  but  only  an  approximative,  cure, 
for  there  will  not  be  any  diplopia,  and  the  perfect  cure  of  sqnint 
depends  upon  the  fusion  of  the  double  images.  Hence,  the  presence  of 
binocular  vision  should  always  be  ascertained  before  the  prognosis  of  a 
strabismus  operation  is  made.  Its  presence  is  of  course  proved  at 
once  by  the  existence  of  binocular  diplopia.  The  sight  of  each  eye 
may  be  good,  and  there  may  be  no  deviation  of  the  optic  axes  when 
both  are  open,  and  yet  both  may  not  be  used  at  the  same  time.  The 
existence  of  binocular  vision  is  easily  proved  by  the  aid  of  prisms. 
Each  eye  should,  however,  be  first  examined  separately,  and  its  acuity 
of  vision,  range  of  accommodation,  and  state  of  refiraction  be  accurately 
ascertained ;  notice  being  also  taken  as  to  whether  the  visual  line  is 
adjusted  upon  the  object,  or  whether  the  eye  "  fixes  *'  the  latter  with 
an  eccentric  portion  of  the  retina,  and  not  with  the  yellow  spot. 
In  the  former  case  it  is  termed  "central,'*  in  the  latter  '* eccentric 
fixation."  The  patient  is  next  directed  to  look  with  both  eyes  at  a 
lighted  candle  situated  at  a  distance  of  4  or  6  feet,  and  a  prism,  ^vith  its 
base  outwards,  is  then  placed  before  one  eye  (let  us  suppose  the  left). 
One  of  the  following  three  things  will  then  occur : — 1,  diplopia ;  2, 
a  corrective  squint  if  the  prism  is  not  too  strong,  for  the  left  eye  wiO 
endeavour  to  overcome  the  annoyance  of  the  diplopia  by  squinting 
inwards,  and  thus  fusing  the  double  images ;  3,  the  prism  may  have  no 
effect,  producing  neither  diplopia,  nor  a  corrective  squint.  This  proves 
the  absence  of  binocular  vision,  and  that  the  prism  has  been  held  before 
the  eye  which  is  not  used.  For  if  we  place  it  (still  with  its  base  out- 
wards) before  the  other  eye,  this  will  move  inwards  in  order  to  bring 
the  deflected  rays  again  upon  the  yellow  spot,  this  being  accompanied 
by  an  associated  movement  outwards  of  the  eye  which  is  excluded  from 
binocular  vision. 

Binocular  vision  is  frequently  only  lost  in  certain  portions  of  the 
retina,  more  especially  in  those  which,  though  not  identical  with,  are 
constantly  excited  simultaneously  with  the  central  portion  of  the  retina 
of  the  other  eye. 

Thus  in  convergent  squint  we  find  that,  in  the  squinting  eye,  the 
portion  of  the  retina  which  lies  internal  to  the  yellow  spot  is  the  first 
to  suffer  a  loss  of  binocular  vision,  for  it  is  directed  towards  the  object, 
and  is  therefore  (though  not  identical  with  it)  constantly  excited 
simultaneously  with  the  central  portion  of  the  retina  of  the  other  eye, 
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which  is  fixed  upon  the  object.  The  reverse  occurs  in  divergent  sqaint, 
for  there  the  external  jmrtion  of  the  retina  is  the  first  to  fail.  At  first, 
this  loss  of  binocular  vision  only  extends  horizontally,  so  that  if  we  tnm 
a  prism  with  its  base  apwards  or  downwards  (or  place  it  even  in  a 
diagonal  position),  we  at  once  produce  double  images,  which  show  not 
only  a  difierence  in  height,  bnt  also,  if  there  is  any  eqoint,  a  lateral 
difference.  We  may  thus  determine  with  the  greatest  nicety,  which 
part  of  the  retina  has  lost  the  power  of  binocular  vision.  Sometimes 
it  extends  over  the  whole  retina,  so  that  we  fail  to  prodnce  diplopia 
even  with  the  strongest  prisms  tnmed  in  any  direction ;  in  other  cases, 
this  loss  of  binocniar  vision  is  tolerably  circamscribed,  being  confined 
to  a  very  small  portion  of  the  retina.  In  convergent  strabismns,  for 
instance,  only  a  small  portion  of  the  retina  internal  to  the  yellow  spot 
may  hare  suffered ;  so  that  on  placing  a  prism,  with  its  base  towards 
the  nose,  before  this  eye,  and  deflecting  the  rays  still  more  inwards, 
doable  images  are  at  once  produced,  although  the  deflected  rays  now 
impii^  upon  a  mere  eccentric,  and  naturally  less  sensitive  por- 
tion of  the  retina.  Occasionally,  we  may  in  snch  a  case  also  prodnce 
diplopia,  if  we,  by  means  of  a  prism,  bring  the  rays  nearer  to  the 
macnla  Intea.  Thus,  a  sudden  alteration  of  the  position  of  the  optic 
axis  of  the  aS*ected  eye,  may  at  once  give  rise  to  diplopia;  as,  for 
instance,  after  the  operation  for  squint,  or  in  cases  of  paralysis  or  spasm 
of  the  other  muscles  of  the  eyeball. 

Yon  Graefe  has  found  that  binocular  vision   is  absent  in  about 
90  per  cent,   of  cases  of  concomitant  sqnint ;   that  we  can  produce 
diplopia  by  prisms  in  about  25  per  cent. ;  and  that  after  the  operation, 
binocular  vision  is  found  to  exist  in  about  50  per  cent.     The  reason 
why  binocular  vision  is  so  frequently  absent  in  concomitant  squint  is, 
that  on   account  of  the  annoyance  and  confusion  produced  by  the 
diplopia,  the  patient  soon  acquires  the  habit  of  mentally  suppressing 
the  retinal  image  of  the  squinting  eye.     This  active  suppression  of  the 
psendo-im^e  is  mostly  accompanied  by  considerable  amblyopia,  and 
the  latter  is  especially  apt  to  increase  very  rapidly  in  children,  so  that, 
perhaps,  within  a  few  months  after  the  first  appearance  of  the  sqtun 
the  child  may  hardly  be  able  to  decipher  lai^  letters  (No.  16  or  2 
of  Jager)  with  the  squinting  eye.     This  being  so,  the  operation  shonl 
never  be  unaecessarily  deferred.     The  question  is  often  debated,  as  t 
whether  a  child  of  two  or  tiree  years  of  age  should  be  operated  upo 
for  squint,  or  whether  it  is  not  better  to  postpone  the  operation  nnt 
it  is  much  older.     My  opinion  is  very  strongly  opposed  to  the  lattt 
practice,  and  is  urgently  in  favour  of  the  operation  being  perfonned  s 
soon  as  possible,   whilst  binocular  vision  still   exists,  and  the  sigh 
of  the  squinting  eye  is  good.     If  it  is,  however,  absolutely  necessary  t 
postpone  the  operation,  the   vision   of  the  squinting  eye  should  \. 


578  AFFECTIONS  OF  THE  MUSCLES  OF  THE  EYE. 

very  frequently  practised,  and  each  eye  alternately  nsed  for  read- 
ing, etc. 

The  amblyopia  due  to  the  suppression  of  tbe  retinal  image  is  often 
greatly  improved  by  the  operation,  and  especially  by  practising  the 
sight  afterwards  with  a  strong  convex  lens,  or  by  Yon  Graefe's  arrange- 
ment of  two  lenses  ^placed  in  a  short  tube  (p.  408).  The  improve- 
ment produced  by  the  operation  varies  with  the  degree  of  amblyopia, 
and  is  greatest  when  the  patient  can  still  read  moderate  sized  print 
(from  No.  4  to  14  Jager),  when  the  sight  is  improved  by  convex  glasses, 
and  when  the  fixation  is  central  and  the  visual  field  good. 

The  sudden  and  very  marked  improvement  of  sight  which  occa> 
sionally  takes  place  directly  after  the  division  of  the  tendon,  is  probably 
due  to  the  relief  of  the  compression  exercised  by  the  contracted  muscle 
upon  the  sclerotic,  and  through  it  upon  the  retina.  It  is  difficult  other- 
wise to  explain  this  veiy  sudden  and  striking  improvement  of  vision. 

We  must  now  briefly  consider  the  different  forms  of  strabismus,  and 
the  various  causes  that  may  give  rise  to  them.  Before  doing  so,  I  must, 
however,  again  call  attention  to  the  fact  that  we  occasionally  meet  with 
cases  of  apparent  strabismus.  In  such  there  is  an  imdoubted  and  well 
marked  deviation  (either  convergent  or  divergent)  of  the  optic  axes, 
and  yet  both  eyes  are  steadily  fixed  upon  the  object,  and  neither  moves 
in  the  slightest  degree  when  the  other  is  closed.  Hence  the  squint  is 
not  real,  but  only  apparent.  Bonders  has  called  particular  attention 
to  this  fact,  and  has  furnished  us  with  the  explanation. 

I  have  already  mentioned  (p.  494)  that  according  to  Helmholts, 
the  optic  axis  and  the  visual  line  (an  imaginary  line  drawn  from  the 
yellow  spot  to  the  object-point)  do  not  correspond,  but  that  the  latter 
impinges  upon  the  cornea  slightly  to  the  inner  side  of  the  optic  axis, 
forming  with  it  an  angle  of  about  5°.  It  will,  therefore,  be  at  once 
apparent,  that  if  the  visual  lines  are  parallel,  the  optic  axes  must  neces- 
sarily be  slightly  divergent,  and  such  is,  indeed,  the  case  in  the  normal 
eye,  but  this  divergence  is  so  very  slight,  and  we  are  so  accustomed  to 
it,  that  it  escapes  our  observation.  In  some  cases,  the  visual  line  may 
change  its  position  with  respect  to  the  optic  axis,  and  if  this  deviation 
be  at  all  considerable,  an  apparent  squint  will  arise,  In  myopia,  for 
instance,  the  visual  line,  instead  of  lying  to  the  inner  side  of  the  optic 
axis,  may  correspond  to  the  latter,  or  even  lie  to  the  outer  side  of  it ; 
and,  in  the  latter  case,  there  will,  consequently,  be  an  apparent  con- 
vergent squint ;  for  whilst  the  visual  lines  meet  in  the  object-point,  the 
optic  axes  must  necessarily  cross  on  this  side  of  it.  In  hypermetropic 
eyes  the  reverse  nmy  obtain  ;  the  visual  line  may  lie  more  than  normally 
to  the  inner  side  of  the  optic  axis,  forming  with  it,  perhaps,  if  the 
hypermetropia  be  excessive,  an  angle  of  8^  or  even  9^,  instead  of  one 
of  5^.     If  such  eyes  look  at  a  distant  object^  they  will  appear  to  be 
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affected  with  a  divergent  squint,  for  whilst  the  visual  lines  are  fixed 
upon  the  object,  the  optic  axes  will  diverge  from  it.  Tliis  explanation 
of  Donders'  is  not  only  exceedingly  interesting,  but  is  also  of  much  use 
to  us  in  practice,  for  it  will  guard  us  against  an  erroneous  diagnosis  and 
treatment  of  such  cases*.  Some  of  the  cases  of  so  called  incongruence 
of  the  retinaa  were  probably  really  cases  of  apparent  strabismus. 


(1.)   CONVERGENT  STRABISMUS. 

Convergent  squint  is  in  the  vast  majority  of  cases  due  to  hyperme- 
tropia.  According  to  Donder8,t  the  latter  is  present  in  about  75  per 
cent,  of  the  cases  of  convergent  strabismus.  Wecker  places  it  even  at 
a  higher  figure  (85  per  cent.).  The  presence  of  hypermetropia  is  ofben 
overlooked,  because  it  is  either  latent,  or  because  the  patients  are  very 
young  and  do  not  know  how  to  read.  The  ophthalmoscope  would, 
however,  in  such  cases^  at  once  enable  us  to  detect  the  true  state  of 
refraction. 

It  will  be  remembered  that  we  understand  by  the  term  "  hyperme- 
tropia," that  condition  of  the  eye  in  which  its  refracting  power  is  too 
low,  or  the  optic  axis  (antero-posterior  axis)  too  short,  so  that  rays 
which  impinge  parallel  upon  the  eye  (emanating  frt)m  distant  objects) 
are  not  brought  to  a  focus  upon  the  retina,  when  the  eye  is  in  a  state 
of  rest,  as  occurs  in  the  normal  eye,  but  more  or  less  behind  it,  accord, 
ing  to  the  amount  of  hypermetropia  present.  The  effect  of  this  low 
refractive  condition  is,  that,  whilst  the  normal  eye  unites  rays  from 
distant  objects  upon  the  retina  without  any  accommodative  effort,  the 
hypermetropic  eye  has  already,  in  order  so  to  do,  to  exert  its  power  of 
accommodation  more  or  less  considerably.  This  exertion  must  increase, 
of  course,  in  direct  ratio  with  the  approximation  of  the  object  to  the 
eye ;  for  if  the  accommodation  has  already  to  be  brought  into  play  to 
unite  paraUel  rays  upon  the  retina,  how  much  more  must  this  be  the  case 
when  the  object  is  closely  approximated,  and  the  rays  from  it  impinge  in 
a  very  divergent  direction  upon  the  eye.  Now,  in  order  to  increase  the 
power  of  accommodation,  one  eye  often  squints  inwards,  for  the  following 
reason : — ^Because  together  with  the  increase  in  the  convergence  of 
the  optic  axes,  there  is  also  an  increase  in  the  power  of  accommodation. 
We  can  easily  prove  the  truth  of  this  statement,  by  placing  a  prism 
(with  its  base  outwards)  before  a  hypermetropic  eye ;  for  the  latter,  in 

*  Although  the  yisnal  line  and  the  optic  axis  do  not  correspond,  I  shaU  yet 
generally  use  the  term  "  optic  axis  *'  in  speaking  of  the  deviation  of  the  eyes  in  squint, 
so  as  to  prevent  the  confusion  which  would  arise  if  different  terms  were  employed. 

t  Vide  Donders*  article  on  "The  Pathogeny  of  Squint,"  "A.  f.  O.,"  ix,  1,  99; 
also  an  able  iranslataon  of  this  by  Dr.  Wright,  of  Dublin. 
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looking  at  distant  objects,  wOl  then  squint  inwards,  in  order  to  avoid 
diplopia,  and  tliis  convergence  of  the  optic  axes  will  now  enable  it  to 
unite  parallel  rays  (from  distant  objects)  npon  the  retina,  whereas, 
when  its  optic  axes  were  parallel,  it  conld  onlj  nnite  convergent  rays. 
Again,  on  placing  a  concave  lens  before  a  normal  eye,  we  change  it 
into  a  hypermetropic  one,  for  parallel  rays  are  now  nnited  behind  the 
retina,  and  it  will  require  either  a  convex  glass  or  an  effort  of  the 
accommodation,  to  bring  these  rays  once  more  to  a  focus  on  the  retina. 
If  this  concave  glass  be  but  weak,  an  increased  effort  of  the  accom- 
modation will  neutralize  its  effect,  and  overcome  this  artificial  hyper- 
metropia.     If,  however,  the  concave  lens  be  too  strong  for  this,  the  eye 
often  overcomes  its  effect  by  squinting  inwards,  and  thus  increasing  its 
power  of  accommodation.     This  shows,   therefore,  apart  from   other 
consequences,  the  danger  of  giving  a  short-sighted  person  too  strong  a 
glass,  for  we  may  thus  induce  a  convergent  squint.     Now,  the  same 
thing  often  occurs  in  hypermetropia, — ^the  one  eye  squinting  inwards  in 
order  to  increase  the  power  of  accommodation.     At  first,  this  squint  is 
but  periodic,  appearing  only  when  the  patient  is  intently  regarding 
some  object.     As  soon  as  he  looks  at  any  object,  near  or  distant,  the 
one  eye  moves  inwards.     Frequently,  however,  the  squint  only  occurs 
when  he  is  looking  at  near  objects,  as  in  reading,  writing,  etc.     This 
squint  has,  therefore,  been  termed  periodic  squint ;  and  hypermetropia 
is  by  far  the  most  frequent  cause  of  it.     It  is  even  surprising  that 
squint  is  not  more  common  amongst  the  hypermetropic.     This  form  of 
periodic  strabismus  is  often  met  with  in  young  children,  frequently 
showing  itself  first  about  the  fourth  or  fifth  year,  when  they  are  learning 
to  spell,  etc.     In  such  cases,  we  may  fail  (on  only  cursorily  glancing 
at  the  eyes)  to  detect  the  slightest  squint ;  if  we,  however,  direct  the 
patient  to  look  fixedly  at  something — as  in  reading,  etc. — one  eye 
directly  squints  inwards,  this  deviation,  however,  disappearing  again  as 
soon  as  the  object  is  removed.     Sometimes  this  periodic  squint  shows 
itself  whenever  the  person  is  looking  intently  at  any  object,  be  it  near 
or  distant;   in  other  cases,  however,  it  only  occurs  when  the  eyes 
are  looking  at  near  objects,  the  squint  disappearing  as  soon  as  they 
regard  distant  objects.      The  squint  may,  also,  be  frequently  corrected 
by  placing  suitable  convex  glasses  before  the  eyes,  so  as  to  neutralize  the 
hypermetropia.     If  the  latter  is  not  neutralized  by  the  constant  use  of 
convex  lenses,   the    squint  will    generally  soon   become  permanent, 
acquiring  then  all  the  symptoms  of  concomitant  squint.     As  hyperme- 
tropia is  often  hereditary,  and  frequently  exists  in  several  members  of 
the  same  family,  and  as  it  also  often  causes  strabismus,  the  popular 
idea  that  a  squint  may  be  produced  by  imitation,  has  gained  con- 
siderable credence,  even  in  the  Profession.     I  have  often  had  occasion 
to  examine  such  cases  of  squint  occurring  in  different  members  of  the 
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same  &mily,  and  have  almost  inyariably  found  that  both  patients,  the 
snpfposed  imitator  and  the  imitated,  have  been  hypermetropic ;  a  com- 
mon canse  had  produced  the  same  affection. 

The  reason  why  the  majority  of  hypermetropic  persons  do  not 
squint,  is  evidently  dne  to  the  &ct,  as  pointed  out  by  Bonders,  that 
they  prefer  to  sacrifice  a  certain  degree  of  distinctness  and  sharpness 
of  vision  in  order  to  avoid  diplopia.  This  is  often  proved  by  the 
&ct,  that  if  we  cover  the  one  eye  of  a  hypermetropic  patient  with 
onr  hand,  it  will  soon  deviate  inwards  when  the  other  is  nsed  for 
reading,  etc.  But  it  is  otherwise  when  the  images  of  the  two  eyes  are 
vefry  different  as  regards  distinctness,  as  for  instance,  if  the  degree  of 
hypermetropia  is  much  greater  in  the  one  eye  than  in  the  other,  or  if 
there  is  some  opacity  in  the  refracting  media  of  the  one  eye.  In  snch 
cases,  a  convergent  sqnint  easily  becomes  developed.  The  same  occurs 
if  the  internal  recti  muscles  are  very  strong.  A  great  difference 
between  the  position  of  the  visual  line  and  the  optic  axis  (the  two 
forming  a  considerable  angle)  seems  also  in  hypermetropic  eyes,  to  pre- 
dispose to  strabismus  (Bonders). 

Convergent  squint  is  most  frequently  met  with  in  the  moderate 
degrees  of  hypermetropia  (from  ^  to  -^),  being  generally  absent  in  the 
high  degrees.  This  is  evidently  due  to  the  fact,  that  when  the  hyperme- 
tropia is  very  considerable  in  degree,  the  accommodation  is  insufficient 
(even  when  the  visual  lines  are  abnormally  converged)  to  produce  a  per- 
fect retinal  image,  and  the  patient  therefore  accustoms  himself  to  gain 
correct  ideas  from  imperfect  representation,  rather  than  improve  these 
by  a  mayimum  of  effort  (Bonders). 

Impaired  vision  of  the  one  eye  is  a  frequent  cause  of  strabismus,  as 
we  can  often  notice  in  cases  of  opacity  of  the  cornea  or  of  the  lens,  or 
of  some  affection  of  the  deeper  structures  of  the  eye ;  the  distinctness 
of  the  retinal  image  of  the  affected  eye  being  consequently  impaired. 
This  difference  in  the  clearness  and  intensity  of  the  retinal  images  of 
the  two  eyes  is  oflen  very  confusing  and  annoying  to  the  patient,  and, 
in  order  to  escape  from  this  annoyance,  he  involuntarily  squints  with 
the  affected  eye,  so  that  the  rays  from  the  object  may  impinge  upon  a 
more  peripheral  (and,  therefore,  less  sensitive)  portion  of  the  retina ; 
and  the  image  of  this  eye  be  consequently  so  much  weakened  in  in- 
tensity as  not  to  prove  any  longer  of  annoyance.  The  direction  in 
which  this  deviation  may  take  place,  is  generally  determined  by  the 
relative  strength  of  the  different  muscles.  If  one  proves  pre-eminently 
strong,  the  eye  will  squint  in  the  direction  of  this  muscle.  The  latter 
will  contract  more  and  more,  and  the  squint  will  soon  assume  all  the 
characters  of  concomitant  strabismus.  The  image  of  the  squinting 
eye  will  be  gradually  suppressed,  and  then  amblyopia  from  non-use  of 
the  eye  will  be  superadded  to  the  weakness  of  sight  caused  by  the 
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original  affection  (opacities  in  the  refracting  media,  etc.).  It  nmst, 
however,  he  admitted,  as  has  heen  pointed  out  hy  Pagenstecher,  that  in 
very  many  of  these  cases  of  impaired  vision  hypermetropia  co-ezists,  and 
must,  therefore,  he  regarded  as  the  true  cause  of  the  squint.  Donders 
thinks  that  the  inflammation  which  causes  the  corneal  opacity,  may 
extend  to  some  of  the  muscles,  and  at  first  hring  on  a  spasmodic  and 
then  an  organic  contraction  of  the  muscular  tissues.  Convergent  squint 
may  also  arise  as  a  secondary  affection,  after  paralysis,  or  wounds  and 
injuries  of  the  opponent  muscle.  Marked  instances  of  this  secondary 
form  of  squint  are  hut  too  often  ^imished  hy  excessive  operations  for 
strahismus ;  the  extent  of  the  operation  having  either  heen  too  great 
for  the  requirements  of  the  case,  or  the  muscle  having  heen  divided 
instead  of  the  tendon.  Spasmodic  contraction  of  the  internal  rectus 
may  also  produce  convergent  squint,  hut  this  does  not,  strictly  speaking, 
belong  to  our  present  subject. 

Yon  Graefe*  has  pointed  out,  that  in  rare  instances  myopia  may  be 
the  cause  of  convergent  squint.  This  occurs  only  in  cases  in  which 
the  myopia  is  moderate  in  extent,  and  in  which  the  eyes  are  much  used 
for  very  near  work.  After  a  time,  the  internal  recti  become  contracted 
from  this  constant  and  excessive  use,  and  cannot  be  relaxed  when  the 
patient  looks  at  a  distant  object,  the  external  recti  being  too  weak  to 
overcome  the  action  of  the  internal  recti.  Consequently,  a  convergent 
squint  arises,  which  is  at  first  periodic,  but  may  in  time  become  per- 
manent, and  appear  as  soon  as  the  patient  looks  at  any  object  which  is 
not  very  close  to  him. 

This  squint  is  not  met  with  in  cases  of  very  considerable  myopia, 
because  in  these  the  necessary  convergence  of  the  optic  axes  can  gene- 
rally not  be  maintained  on  account  of  the  close  proximity  of  the  object, 
and  therefore  the  patient  only  uses  one  eye.  This  form  of  strabismus 
mostly  becomes  developed  in  early  manhood,  more  especially  amongst 
students  or  literary  men  who  are  not  in  the  habit  of  wearing  glasses. 

(2.)   DIVERGENT   STRABISMUS,  ETC. 

Just  as  hypermetropia  is  by  far  the  most  frequent  cause  of  con- 
vergent squint,  myopia  is  the  most  frequent  cause  of  divergent 
strabismus.  The  latter  may  be  constant  or  absolute,  the  one 
visual  line  always  diverging  from  the  object,  and  this  divergence 
existing  for  all  distances,  so  that  both  eyes  cannot  be  brought  to  con- 
verge upon  the  object  at  any  distance.  The  divergence,  however, 
sometimes  diminishes  somewhat  when  near  objects  are  regarded. 
This  absolute  divergence  is  especially  met  with  in  cases  in  which  the 

•  "A.  f.  0.,"x,l,  156. 
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sight  of  one  eye  is  greatly  impaired  (amaurosis,  mature  cataract,  etc.), 
in  paralysis  of  the  internal  rectus  muscle,  or  in  cases  in  which  the 
l&tter  has  been  too  freely  divided  in  an  operation  for  convergent 
squint. 

The  principal  cause  why  myopic  eyes  are  so  subject  to  divergent 
strabismus,  is  to  be  sought  in  the  elongation  of  the  antero-posterior 
axis  of  the  eyeball  in  myopia.  On  account  of  the  ellipsoidal  shape  of 
the  globe,  its  range  of  mobility  is  diminished,  and  it  cannot  be  moved 
so  freely  inwards  or  outwards.  The  outward  limitation  of  mobility 
does  not  matter  much,  as  it  only  comes  into  account  in  the  extreme 
lateral  movements  of  the  eye,  and  the  inconvenience  arising  from  it 
can  easily  be  remedied  by  a  turn  of  the  head. 

We  find,  however,  that  it  is  very  different  if  there  is  a  considerable 
curtailment  of  the  inward  movement,  as  the  necessary  degree  of  con- 
vergence for  a  very  near  point  can  then  only  be  maintained  with  great 
difficulty  and  exertion.  The  internal  recti  muscles  are  much  strained 
and  fatigued,  i^mptoms  of  asthenopia  appear,  and  then,  to  relieve  these 
and  the  strong  muscular  effort,  one  eye  is  allowed  to  deviate  outwards ; 
when  the  work  can  be  continued  without  difficulty.  This  is  one 
form  of  periodic  or  relative  divergent  strabismus,  and  the  same  thing 
occurs,  as  Bonders  has  pointed  out,  whenever  the  degree  of  myopia  is 
so  extreme,  that  the  object  has  to  be  approximated  so  closely  to  the 
eye,  that  the  visual  lines  cannot  possibly  be  brought  to  converge  upon 
it.  Belative  divergence  may  be  due  simply  to  the  elongation  of  the 
eyeball,  together  with  great  myopia,  the  internal  recti  being  healthy ; 
or  to  weakness  of  the  internal  recti,  without  the  presence  of  myopia ; 
but  in  most  instances  these  two  causes  co-exist.  The  tendency  to 
divergent  squint  is  also  increased,  by  the  small  angle  which  the  visual 
line  forms  with  the  optic  axis  in  cases  of  myopia.  We  also  find  that 
divergent  squint  may  only  appear  when  the  myopic  patient  is  looking 
at  any  object  beyond  his  far  point,  and  which  he  does  not  see  distinctly ; 
or  that  it  occurs  when  he  is  looking  vacantly  before  him  without  fixedly 
regarding  any  object.  On  account  of  the  indistinctness  of  the  object, 
there  is  no  effort  at  binocular  vision,  and  the  one  eye  will  follow  its 
natural  muscular  impulse,  and  deviate  outwards,  if  the  external  rectus 
is  relatively  stronger  than  the  internal.  But  if  the  patient  is  frir- 
nished  with  suitable  concave  glasses  for  distance,  so  that  he  can 
see  the  objects  clearly  and  distinctly,  the  desire  to  maintain  binocular 
vision  will  overcome  the  divergence ;  the  same  occurring  if  he  is  looking 
at  any  object  within  his  range  of  accommodation.  When  one  eye  is 
blind,  or  there  is  a  great  difference  in  the  refraction  of  the  two  eyes, 
divergent  strabismus  frequently  occurs.  For  as  there  is  no  impulse  to 
maintain  binocular  vision,  the  internal  rectus  gradually  diminishes  in 
strength,  and  the  external  rectus  perhaps  undergoes  secondary  con- 
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traction.  The  relative  form  of  divergent  flqnint  dependent  npon 
insufficiency  of  the  internal  recti,  is  a  sabject  of  Bach  great  import- 
ance, and  one  which  demands  snch  t^arefnl  and  special  examination 
and  treatment,  that  I  shall  treat  of  it  separately,  nnder  the  name  of 
*'  mnscnlar  asthenopia.*' 


We  mnst  now  pass  on  to  the  treatment  of  strabismns.  The  nature 
of  concomitant  sqnint  is  totaJly  different  from  that  of  the  paralytic.  In 
the  latter,  the  innervation  of  one  or  more  of  the  mnsdea  of  the  eye- 
ball is  impaired ;  whereas,  concomitant  sqnint  is  dne  to  a  diange — 
an  increased  degree  of  tension — ^in  the  mnscle  in  the  direction  of  which 
the  sqnint  occurs.  Bat  its  innervation  is  normal,  as  is  at  onoe  proved 
by  the  perfect  mobility  of  the  eyeball  in  this  direction,  and  by  the  &ct» 
that  the  secondary  deviation  exactly  eqoals  the  primary,  and  does  not 
exceed  it,  as  in  cases  of  paralysis.  Practically,  we  may  regard  the 
affected  mnscle  as  shortened.  We  often  meet  with  mixed  forms  of 
sqnint,  for  paralytic  and  spasmodic  affections  of  the  muscles  of  the  eye 
may  give  rise  to  concomitant  squint,  leaving  behind  them  bat  very 
slight  traces  of  the  original  affection.  But  just  as  paralysis  may  be 
the  cause  of  concomitant  squint,  so  may  the  latter,  if  it  be  excessive  in 
degree  and  of  long  standing,  produce  changes  in  the  opponent  mnsde. 
Let  us,  for  instance,  suppose  that  there  is  an  excessive  convei^ent 
squint  of  the  one  eye :  if  the  latter  is  not  frequentiy  exercised,  and 
made  to  fix  its  optic  axis  upon  the  object  either  by  an  artificial  or 
natural  alternation,  the  non-use  of  the  external  rectus  will  gradually 
induce  atrophy  of  this  muscle.  The  internal  rectus  will  at  the  same 
time  become  somewhat  hypertrophied,  and  the  mobility  of  the  eye  out- 
wards will  be  considerably  curtailed.  These  changes  in  the  stmcture 
of  the  muscles  are  best  prevented  by  the  frequent,  separate  exercising 
of  the  squinting  eye. 

In  slight  cases  of  strabismus,  it  may  be  advantageous  to  exer- 
cise the  weaker  muscle  by  frequent  and  systematic  '*  orthopsBdic '* 
exercises ;  so  that  it  may  be  gradually  strengthened,  and  enabled  to 
overcome  the  excessive  action  of  its  opponent  in  the  direction  in  which 
the  eye  is  deviated.  Such  exercises  are,  however,  only  indicated  when 
the  squinting  eye  possesses  a  fair  degree  of  sight;  when  binocular 
vision  exists ;  and  when  there  is  intolerance  of  diplopia,  so  that  whcoi 
the  double  images  are  brought  sufficiently  close  together,  they  are 
fused  into  one  by  a  voluntary  muscular  effort  These  exercises  may 
be  performed  by  the  aid  of  prisms,  the  double  images  being  approxi- 
mated so  closely  to  each  other,  that  they  can  be  readily  united.  As 
the  strength  of  the  muscle  increases,  that  of  the  prism  must  be  dimi- 
nished, for  thus  the  distance  between  the  images  will  be  increased. 


TREATMENT  OF  STRABISMUS.  585 

and  the  muscle  more  exerted.  Javal*  has  introduced  a  very  ingenionB 
stereoscopic  arrangement  for  these  orthopeedic  exercises.  The  latter 
consist  in  the  fxision  of  two  large  dots  (one  in  each  half  of  the  stereo* 
scope),  and  snbseqaently  of  letters  and  words,  gradnallj  diminishing 
in  size.  But  both  the  prismatic  and  stereoscopic  exercises  demand 
very  great  patience  and  exactitude,  and  hence  most  patients  infinitely 
prefer  the  more  speedy  cure  by  operation.  But  these  exercises  often 
prove  rery  useful  in  perfecting  the  results  of  an  operation.  The  sight 
of  the  squinting  eye  should  also  be  often  practised  by  itself. 

Absolute  concomitant  squint  can  be  cured  only  by  an  operation. 

The  object  of  the  operation  is  to  weaken  the  muscle  in  whose  direc- 
tion the  squint  occurs,  so  that  its  influence  upon  the  movements  and 
position  bf  the  eyeball  may  be  diminished.  This  is  effected  by  care- 
fuUy  dividing  the  tendon  as  closely  as  possible  to  its  insertion ;  the 
muscle  will  then  recede  slightly,  and  acquire  a  new  insertion  some- 
what farther  back.  This  recession  is,  however,  accompanied  by  a 
certain  diminution  of  power,  for  the  further  back  the  insertion  lies,  the 
less  power  can  the  muscle  exercise  upon  the  movements  of  the  eyeball. 
As  we  wish  to  weaken  the  muscle,  but  at  the  same  time  to  preserve  as 
much  of  the  lateral  mobility  as  possible,  we  must  carefully  regulate  and 
adapt  the  amoxmt  and  nature  of  the  operation  to  the  requirements  of 
each  individual  case,  and  we  shall  see,  hereafter,,  how  its  effect  may 
always  be  estimated  to  a  nicety.  The  success  depends  less  upon  manual 
dexterity,  than  upon  a  thorough  knowledge  of  the  theoretical  part  of 
the  subject. 

After  the  tenotomy  and  retrocession  of  the  muscle,  the  eyeball  will 
incline  passively  to  the  side  of  the  opponent  to  about  the  same  extent 
as  the  muscle  receded  on  the  sclerotic.  The  diminution  in  the  lateral 
mobility  towards  the  side  of  the  operated  muscle,  will,  however,  exceed 
the  extent  of  this  retrocession.  If,  for  instance,  the  muscle  has  receded 
two  lines,  the  loss  of  mobility  will  be  from  two  to  three  lines,  and  this 
would  impair  the  results  of  the  operation  considerably  (particularly 
with  regard  to  the  accommodative  movements)  if  it  was  not  for  the 
fact,  that  the  mobility  of  the  squinting  eye  is  pathologically  increased 
towards  the  side  of  the  shortened  muscle.  Hence,  the  mobility  will  be 
in  reality  but  slightly  diminished  by  the  operation,  or  it  may  even 
remain  equal  to  that  of  the  other  eye. 

The  question,  whether  one  or  both  eyes  are  to  be  operated  upon, 
does  not  hinge  upon  the  fact  whether  both  eyes  squint  or  not,  but 
depends  solely  upon  the  extent  of  the  strabismus.  It  is  quite  erroneous 
to  confine  the  operation  to  one  eye,  merely  because  the  squint  is  mono- 
lateral,  and  to  perform  the  double  operation  only  in  cases  of  alternating 
strabismus. 

•  «  Annales  d'Oculittiqae,"  1863,  p.  76 ;  also  1867,  p.  6. 
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If  the  aqtiint  meaflnres  from  2  to  2^'"  we  may  generally  correct  it 
by  a  smgle  operation ;  by  incising  the  snbconjnnctival  tiflsne  somewhat 
freely,  and,  by  nsing  a  larger  hook,  we  may  even  obtain  an  effect  of 
2^  or  3'".  This  is  particularly  the  case  in  children.  If  the  deviation 
exceeds  2^  or  3'"  we  mnst  always  divide  the  operation  between  the  two 
eyes. 

Let  ns  suppose,  for  instance,  that  a  patient  is  affected  with  a  con- 
vergent sqnint  of  the  right  eye  of  about  4^'".  To  correct  this  by  one 
operation,  we  should  have  to  divide  the  tendon  of  the  internal  rectus 
muscle  of  this  eye  to  such  an  extent  that  the  muscle  might  recede  4^"\ 
This  would  be,  however,  accompanied  by  a  diminution  in  the  mobility 
inwards  of  about  5^'" ;  and  even  supposing  that  the  pathological 
increase  in  the  mobility  in  this  direction  had  been  previously  about  one 
line,  we  should  still  have  a  deficiency  of  about  4^'"  after  the  operation. 
The  associated  movements  towards  the  left  side  of  the  patient  would, 
therefore,  be  greatly  impeded ;  and  this  want  of  mobility  inwards  would 
mi^e  itself  particularly  felt  during  the  accommodative  movements,  for 
it  would  prevent  the  proper  convergence  of  the  optic  axes  during  reading, 
etc.,  as  the  optic  axis  of  the  right  eye  would  deviate  slightly  obtwarda 
from  the  object,  and  this  divergent  squint  would  soon  increase  in  extent 
and  become  permanent.  In  order  to  obviate  this,  we  must  divide  the 
operation  between  the  two  eyes.  Let  us  suppose  that  the  tenotomy  of 
the  right  internal  rectus  has  corrected  2^'"  of  the  deviation,  there  will, 
consequently,  still  remain  an  inward  squint  of  this  eye  of  about  2  lines. 
On  covering  the  left  eye  with  our  hand,  and  telling  the  patient  to  look 
at  the  object  with  the  right,  the  latter  will  have  to  make  an  outward 
movement  of  2'",  and  this  will  be  accompanied  by  an  inward,  associated 
movement  of  the  left  eye  of  the  same  extent.  We  must  now  calculate 
the  extent  of  the  operation  which  will  be  necessary  to  correct  the 
secondary  squint  of  the  left  eye,  just  as  if  the  latter  were  primarily 
affected  with  a  convergent  squint  of  2'".  Let  us  now  assume  that  the 
left  internal  rectus  has  been  divided,  and  that  we  have  obtained  an 
effect  of  2'",  the  eye  will,  consequently,  incline  outwards  to  this  extent, 
a  divergent  squint  of  2'"  being  in  fact  produced ;  and  it  will,  therefore, 
require  an  extra  exertion  of  the  internal  rectus  to  bring  the  optic  axis 
of  the  left  eye  to  bear  again  upon  the  object.  Now,  this  inward  move- 
ment of  2'"  will  be  accompanied  by  an  associated  outward  movement 
of  the  right  eye  to  the  same  extent;  hence,  the  convergent  sqnint 
which  had  remained  after  the  first  operation  will  be  completely  cor- 
rected. If  binocular  vision  exists,  the  double  images  will  now  be  so 
very  closely  approximated,  that  a  very  slight  muscular  effort  will  be 
able  to  unite  them  permanently,  and  the  cure  of  the  squint  will  be 
perfect. 

The  operation  is  always  to  be  performed  in  such  a  manner,  that  the 
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greater  amount  of  correction  is  apportioned  to  the  squinting  eye,  as 
the  mobility  is  pathologically  increased  in  the  direction  of  the  shortened 
mnscle. 

I  shall  confine  my  description  to  three  operations,  viz. :  Yon  Qraefe's, 
the  snbconjnnctival  operation  of  Mr.  Critchett,  and  liebreich's  modi- 
fication of  Graefe's  operation. 

I  may  mention,  however,  that  the  old  operation,  in  which  the  con- 
jonctiva  and  subconjnnctiyal  tissue  were  widely  incised,  the  capsule  of 
Tenon  lacerated,  the  muscle  itself,  and  not  its  tendon,  divided,  should 
never  be  performed.  Its  effect  is  generally  most  unhappy,  and  it 
brought  the  operation  for  strabismus  into  great  disrepute. 

The  principle  of  Von  (Jraefe's  operation  consists  in  a  very  careful 
division  of  the  tendon  close  to  its  insertion ;  with  the  smallest  possible 
amount  of  laceration  of  the  subconjunctival  tissue,  and  the  tendinous 
processes  of  the  capsule  of  Tenon.  We  diminish  the  power  of  the 
muscle  by  giving  it  a  more  backward  insertion ;  but  we,  at  the  same 
time,  preserve  its  length  intact.  Our  object  is  only  to  weaken  the 
muscle,  and  not  to  render  it  more  or  less  impotent.  Before  proceeding 
to  consider  this  method  of  operating,  I  would,  however,  dwell  for  a 
moment  upon  the  anatomical  relations  of  the  muscles  of  the  eye  with 
the  ocular  sheath.  Commencing  at  the  optic  foramen  and  loosely  em- 
bracing the  optic  nerve,  the  sheath  expands,  and  passes  on  to  the  eye- 
ball, which  it  encloses.  It  is  loosely  connected  with  the  sclerotic  by 
connective  tissue — so  loosely,  indeed,  as  to  allow  of  the  free  rotations 
of  the  globe  within  it.  At  the  equator  of  the  eyeball,  it  is  pierced  by 
the  tendons  of  the  oblique  muscles,  and,  more  anteriorly,  by  the  tendons 
of  the  four  recti  muscles,  with  which  it  becomes  blended ;  being  finally 
lost  on,  rather  than  inserted  into,  the  sclerotic,  close  to  the  cornea.  The 
posterior  portion  of  the  sheath,  up  to  the  passage  of  the  tendons,  has 
bden  called  the  capsule  of  Bonnet;  the  anterior  portion,  from  the 
passage  of  the  tendons  to  its  insertion  in  the  sclerotic,  having  been 
designated  the  capsule  of  Tenon.  On  piercing  the  capsule,  the  tendons 
of  the  recti  muscles  become  connected  with  it  by  slight  cellular  pro- 
cesses, sent  forth  from  the  capsule.  These  processes  prevent  the  too 
great  retraction  of  the  muscle  after  the  division  of  its  tendon,  which 
would  be  followed  by  a  great  loss  of  power.  It  is,  therefore,  of 
much  consequence,  that  these  connecting  processes  should  not  be 
severed  by  the  tendon  being  divided  too  far  back,  or  be  lacerated  by 
rude  and  careless  manipulations  with  the  strabismus  hook.  Yon  Graefe 
has,  moreover,  pointed  out  that  the  result  may  be  unfavourable,  even 
although  the  tendon  has  been  divided  anterior  to  these  fibres,  as  the 
sheath  of  the  tendon  becomes  thickened  from  the  point  at  which  it 
passes  through  the  capsule,  and  this  thickening  extends  nearly  up  to 
its  insertion.     If  the  tendon  is,  therefore,  not  divided  sufSicientiy  close 
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to  its  insertion,  it  is  apt  to  retract  within  this  thickened  sheath,  and 
this  retraction  will  in  many  cases  prevent  its  reunion  with  the  sclerotic. 
In  the  old  operation,  the  muscle  was  divided  far  back,  frequently  even 
posterior  to  its  passage  through  the  capsule,  and  it  was  consequently 
often  rendered  so  powerless,  that  the  eyeball  could  not  be  moved  in 
this  direction ;  its  opponent  acquired  a  corresponding  preponderance  of 
power,  giving  but  too  frequently  rise  to  a  secondary  i^uint  in  the 
opposite  direction.  Hence  the  popular  dread  of  the  operation,  "  lest 
the  eye  should  go  the  other  way."  But  such  an  unfortunate  result  is 
not  to  be  feared  if  the  surgeon  performs  the  operation  with  care  and 
circumspection,  and  is  thoroughly  conversant  with  the  theoretical  part 
of  the  subject.  It  is  an  important  role  never  to  do  too  much,  for 
nothing  is  so  difficult  as  to  retrace  one's  steps  and  to  patch  up  a  fault 
which  has  been  committed.  It  is  far  easier  subsequently  to  increase 
the  effect  of  the  operation,  than  to  diminish  it.  I  know  of  no  surgical 
operation  which  is  so  safe  and  so  sure  in  its  cure  as  that  for  strabismus, 
when  properly  performed.  Let  us  now  pass  on  to  the  description 
of  Von  Gbuefe*s  operation. 

As  it  is  sometimes  very  painful,  the  patient  should  be  placed  under 
the  influence  of  chloroform.  The  eyelids  are  to  be  kept  apart  by  the 
spring  speculum,  or,  if  this  proves  not  sufficiently  strong,  by  the  broad 
silver  elevators.  An  assistant  should  evert  the  eye  with  a  pair  of 
forceps  (I  am  supposing  that  the  internal  rectus  of  the  right  eye  is  to 
be  operated  on),  taking  care  to  do  so  in  the  horizontal  direction,  with- 
out rotating  the  eyeball  on  its  axis ;  otherwise,  the  horizontal  position 
of  the  internal  rectus  will  be  changed.  The  operator  should  then 
seize,  with  a  pair  of  finely-pointed  forceps,  a  small,  but  deep  fold  of  the 
conjunctiva  and  subconjunctival  tissue,  close  to  the  edge  of  the  cornea, 
and  about  midway  between  the  centre  and  lower  edge  of  the  insertion 
of  the  internal  rectus.  He  next  snips  this  fold  with  the  scissors  (which 
should  be  bent  on  the  flat,  and  blunt  pointed),  and,  burrow- 
_  ^'  ^'  ing  beneath  the  subconjunctival  tissue  in  a  downward  and 
inward  direction,  makes  a  funnel-shaped  opening  beneath 
the  subconjunctival  tissue,  this  being,  however,  done  veiy 
carefully,  so  as  not  to  divide  it  to  too  great  an  extent.  K  the 
subconjunctival  tissue  is  thick  and  strong,  it  will  be  better 
first  to  take  up  a  small  fold  of  the  conjunctiva  only,  to  open 
this,  and  then,  seizing  the  subconjunctival  tissue,  to  divide 
the  latter.  The  squint-hook  (which  should  be  bent  at  a  right 
angle,  and  have  a  slightly  bulbous  point,  vide  Fig.  82)  is  then 
to  bo  passed  through  the  opening  to  the  lower  edge  of  the 
tendon.  Its  point  being  pressed  somewhat  firmly  against  the 
sclerotic,  the  hook  is  to  be  turned  on  the  point  and  slid  up- 
wards beneath  the  tendon,  as  close  to  its  insertion  as  possible, 
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aad  the  whole  expanse  of  the  tendon  caught  up.  The  operator  must 
be  careful  not  to  direct  the  point  of  the  hook  upwards  and  outwards, 
otherwise  it  maj  perforate  the  fibres  of  the  tendon,  and  only  a  portion 
of  the  latter  be  caught  up ;  the  direction  of  the  point  should,  there- 
fore, be  rather  upwards  and  inwards.  When  the  tendon  has  been 
secured  on  the  hook,  the  conjunctiva  which  covers  its  upper  portion 
may  be  gently  pushed  o£f  with  the  points  of  the  scissors,  so  as  to  expose 
the  tendon,  which  is  then  to  be  carefully  snipped  through  with  the 
scissors  as  closely  as  possible  to  its  insertion.  When  it  has  been  com- 
pletely cut  through,  the  conjunctiva  is  to  be  slightly  elevated  on  the 
point  of  the  hook,  and  a  'smaller  hook  passed  upwards  and  downwards 
to  ascertain  whether  the  lateral  expansions  of  the  tendon  have  been 
divided.  Should  a  few  fibres  remain,  they  must  be  divided,  and  the 
surgeon  should  again  ascertain  whether  any  others  are  still  present. 
He  should  never  omit  to  satisfy  himself  upon  this  point,  for  sometimes 
the  lateral  expansions  are  considerable,  the  tendon  spreading  out  like 
a  fan,  and  although  a  few  fibres  only  might  remain  undivided,  they 
would  suffice  to  spoil  the  effect  of  the  operation. 

I  have  lately  adopted  a  slight  modification  of  Yon  Graefe's  operation, 
and  perform  it  more  subconjunctivally.  I  use  a  pair  of  straight 
blunt-pointed  scissors,  and,  instead  of  pushing  off  the  conjunctiva  from 
the  hook  so  as  to  expose  the  tendon  caught  up  by  the  latter,  I  divide 
the  tendon  subconjunctivally,  quite  close  to  its  insertion.  In  this  way, 
the  advantages  of  Qraefe's  and  the  subconjunctival  operation  are  com- 
bined. On  account  of  the  smaller  size  of  the  hook,  and  the  situation 
of  the  incision  (which  is  between  the  centre  and  lower  edge  of  the 
tendon),  the  subconjunctival  tissue  is  stretched  and  incised  to  a  much 
less  extent  than  in  the  subconjunctival  operation.  Again,  the  position 
and  direction  of  the  conjunctival  wound  are  such  that  a  suture  can  be 
at  once  applied,  if  necessary ;  whereas,  in  the  subconjunctival  opera- 
tion the  incision  would  have  to  be  considerably  enlarged  upwards, 
before  any  effect  could  be  produced  by  a  suture  upon  the  two  cut  edges 
of  the  tendon.  But  where  the  degree  of  strabismus  is  so  considerable 
that  it  is  certain  no  suture  will  be  required,  the  subconjunctival  operation 
may  be  employed ;  and  also  if  we  have  no  assistant  at  hand  to  roll  the 
eye  in  the  opposite  direction. 

If  it  is  found,  on  the  first  introduction  of  the  hook,  that  this  slides  up 
to  the  edge  of  the  cornea  without  having  caught  up  the  tendon,  it  is 
certiun  that  we  have  either  not  divided  the  subconjunctival  tissue  at  all, 
or  that  the  hook  has  been  passed  between  it  and  the  conjunctiva.  If 
the  former  is  the  case,  we  must  open  the  subconjunctival  tissue,  and 
then,  on  re-introducing  the  hook,  we  shall  have  no  difficulty  in  finding 
the  tendon.  The  opening  in  the  conjunctiva  and  subconjunctival  tissue 
should  be  but  small,  and  the  excursions  with  the  hook  limited,  other- 
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wise,  the  Bnbconjunctiyal  tissue  and  the  lateral  piocesBes  of  the  capsule 
of  Tenon  will  be  extensiyely  lacerated,  which  may  be  followed  by  ixx) 
great  a  recession  of  the  muscle. 

The  after-treatment  is  very  simple.  The  eye,  after  having  been  well 
washed  and  cleansed  of  any  blood  coagnla,  is  to  be  kept  constantly 
moist  with  cold  water  ^dressing  during  the  day  of  operation,  so  as  to 
prevent  any  extensive  effusion  of  blood  under  the  conjunctiva.  No 
button  of  granulations  will  form  on  the  stump  of  the  tendon,  if  the 
latter  has  been  divided  close  to  its  insertion,  and  if  the  opening  in  the 
conjunctiva  has  been  made  near  the  upper  or  lower  edge  of  the  tendon, 
80  as  not  to  leave  the  latter  exposed. 

The  effect  upon  the  squint  which  follows  immediately  upon  the 
operation,  will  not  be  the  permanent  one.  We  may,  indeed,  distinguish 
three  stages  in  the  effect  produced  by  the  operation  : — 1st.  The  period 
immediately  following  the  operation ;  2nd.  After  three  or  four  days  have 
elapsed ;  Srd.  After  the  interval  of  a  few  months, — ^this  being  the  per- 
manent effect.  During  the  first  stage,  the  effect  will  be  considerable,  for 
the  eye  can  now  only  be  moved  in  the  direction  of  the  divided  muscle 
by  the  indirect  connexion  of  the  latter  with  the  sclerotic  by  the  lateral 
processes  of  the  capsule  of  Tenon.  As  soon  as  the  divided  end  of  the 
tendon  becomes  reunited  with  the  sclerotic,  which  generally  occurs 
within  three  or  four  days,  the  effect  will  diminish,  for  the  muscle  now 
again  exerts  a  direct  influence  upon  the  eyeball.  This  is  the  second 
stage.  But  we  find  that  a  further  alteration  in  the  position  generally 
shows  itself  a  few  weeks  or  months  after  the  operation,  the  effect  being 
then  again  somewhat  increased.  This  is  due  to  the  action  of  the 
opponent  muscle,  which,  on  account  of  its  antagonist  having  been 
weakened,  can  now  exert  a  greater  influence  upon  the  position  of  the 
eyeball. 

A  clue  to  the  permanent  result  of  the  operation  is  furnished  by  the 
position  of  the  operated  eye  during  the  accommodative  movements  of 
the  eyes,  when  they  are  directed  upon  some  near  object.  It  is,  there- 
fore, of  great  consequence  always  to  test  the  position  of  the  eyes 
during  accommodation  immediately  after  the  operation,  as  soon  as  the 
effect  of  the  ohloroform  has  gone  off.  We  have  already  seen  that  the 
position  of  the  squinting  eye  (convergent  strabismus)  may  vary  when 
the  object  is  ajpproximated  closely  to  the  eyes ;  for  whilst  the  optic  axis 
of  the  healthy  eye  remains  fixed  upon  the  object,  converging  the  more 
the  nearer  the  latter  is  brought,  the  position  of  the  squinting  eye  may 
undergo  the  foUowing  changes : — 1st.  It  may  retain  its  original  position, 
sustaining  only  a  few  oscillating,  irregular,  lateral  movements.  2nd. 
It  may  remain  completely  stationary,  so  that  the  angle  of  squinting  will 
diminish  the  more  the  nearer  the  object  is  brought,  until,  at  a  certain 
point  (if  the  squint  be  not  excessive),  its  optic  axis  will  also  be  fixed 
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Upon  the  object,  and  there  will  no  longer  be  any  squint.  If,  however, 
the  object  is  approximated  still  closer,  a  divergent  sqnint  will  arise ;  for 
^whilst  the  healthy  eye  converges  still  more,  the  other  retains  its  position, 
and  now  deviates  (passively)  outwards.  8rd.  It  retains  its  position  np 
to  a  certain  point,  and  then,  as  the  healthy  eye  moves  inwards  to  follow 
the  object,  it  makes  an  associated  movement  outwards.  4t.h.  It  deviates 
suddenly  and  spasmodically  inwards  when  the  object  is  very  closely 
approximated. 

We  should,  therefore,  soon  after  the  operation,  when  the  effect  of 
the  chloroform  has  passed  off,  ascertain  whether  both  optic  axes  can  be 
steadily  fixed  upon  the  object,  when  it  is  brought  to  a  distance  of  &om 
four  to  six  inches  from  the  eyes  (their  state  of  refraction  being  normal). 
If  the  eyes  are  very  short-sighted,  the  distance  should  be  still  less. 
The  final  result  of  the  operation  may  be  predicted  from  the  position 
which  the  operated  eye  now  assumes.  If  it  remains  stationary  when 
the  object  is  brought  up  to  within  eight  inches  from  the  eyes,  so  that  a 
passive  divergence  will  arise  on  its  being  approximated  still  closer,  we 
must'  expect  a  certain  amount  of  divergence  in  the  course  of  a  few 
months.  But  this  will  be  still  more  the  case,  if  the  eye,  instead  of 
simply  remaining  stationary,  makes  an  associated  movement  outwards. 
It  is  necessary  to  test  this  at  short  distances  (four  or  six  inches),  for 
the  eye  might  be  able  momentarily  to  fix  its  optic  axis  upon  the 
object,  although  quite  incapable  of  maintaining  this  position  for  any 
length  of  time.  In  both  the  above  cases,  the  effect  of  the  operation  is 
to  be  diminished  by  a  conjunctival  suture,  and  particularly  so  in  the 
latter  instance.  The  effect  of  the  suture  will  vary  with  its  position,  and 
with  the  amount  of  the  conjunctiva  embraced  in  it.  Its  effect  will  be 
considerable  if  it  be  inserted  in  a  diagonal  direction  from  downwards  and 
inwards  to  upwards  and  outwards,  so  that  the  inner  and  outer  lips  of 
the  wound  are  united.  By  giving  it  this  direction,  we  also  prevent  any 
sinking  of  the  caruncle.  The  suture  diminishes  the  effect  of  the  opera- 
tion by  re-advancing  the  tendon,  which  is  closely  connected  with  the 
conjunctiva  and  subconjunctival  tissue ;  the  divided  ends,  consequently, 
wiU  be  more  closely  approximated,  and  the  retraction  of  the  muscle 
diminished.     The  suture  may  remain  in  for  from  24*  to  36  hours. 

The  fourtb  position  which  the  operated  eye  may  assume  during 
accommodation,  viz.,  making  a  sudden  spasmodic  movement  inwards, 
must  make  us  fear  that  there  will  be  a  relapse — that  in  the  course  of  a 
few  months  the  inward  squint  will  again  show  itself;  for  this  conver- 
gent squint,  which  at  first  only  showed  itself  during  accommodation 
for  near  objects,  will  gradually  extend  also  to  greater  distances.  In 
such  cases,  the  operation  is  said  to  have  been  only  of  temporary  benefit ; 
we  should  therefore,  at  once  intimate  to  the  friends  of  the  patient  that 
the  squint  may  return,  and  necessitate  another  operation. 
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The  extent  of  the  operation  must  be  regolated  according  to  the 
degree  of  the  squint. 

In  very  slight  degrees  of  strabismns  (1  to  li'")  a  partial  tenotomj 
was  formerly  often  practised,  the  tendon  not  being  completely  divided, 
but  a  few  of  the  npper  or  lower  fibres  (as  the  case  might  be)  bemg 
left  standing.  But  this  does  not  answer,  as  the  power  of  the  mnscle  is 
but  slightly,  if  at  all,  impaired.  In  such  cases,  we  should,  therefore,  make 
a  complete  tenotomy  and,  if  necessary,  insert  a  suture.  The  conjunctival 
opening  should  be  small  and  the  hook  but  of  moderate  size.  The  accom- 
modative movements  must  be  accurately  tested  immediately  after  the 
operation ;  for,  if  there  is  the  slightest  tendency  to  divergence  when  the 
object  is  brought  up  to  8  or  6  inches  from  the  eye,  a  suture  should  be 
inserted.  In  a  squint  of  2  or  2|  lines,  the  cellular  tissue  may  be  somewhat 
more  freely  incised,  and  a  larger  hook  employed.  In  children,  we  find  that 
the  effect  is  g^erally  more  considerable,  for  the  muscle  is  not  hypertro- 
phied  and  the  surrounding  cellular  tissue  is  very  elastic;  we  may,  there- 
fore, in  them  easily  attain  an  effect  of  2^  or  3  lines  by  a  single  operation. 

If  the  squint  exceeds  2^  or  3  lines,  we  must  always  operate  upon 
both  eyes.  We  should  perform  a  free  tenotomy  in  the  squinting  eye  and 
a  very  careful  one  in  the  other,  greatly  limiting  the  effect  in  the  latter 
by  a  suture.  In  this  we  must  be  guided  by  the  amount  of  squint  left 
after  the  affected  eye  has  been  operated  upon.  As  a  general  rule,  I  do 
not  think  it  advisable  to  operate  upon  both  eyes  at  the  same  time, 
except  the  squint  is  very  considerable,  exceeding  4}-  or  5  lines.  For  if 
both  muscles  have  been  divided  at  the  same  time,  we  cannot  accurately 
test  the  accommodative  movements  directly  after  the  operation,  and  we 
thus  lose  the  only  clue  to  the  permanent  effect.  It  is,  therefore,  far 
safer  to  operate  first  upon  the  affected  eye,  and  then,  after  a  few  days 
have  elapsed,  and  the  divided  tendon  has  again  reunited  ¥rith  the  scle- 
rotic, to  ascertain  how  much  of  the  squint  is  stiU  left.  The  amount  still 
remaining  will  guide  us  as  to  the  extent  of  the  operation  necessary  upon 
the  healthy  eye.  If,  after  having  operated  upon  the  latter,  we  find  that 
the  effect  somewhat  exceeds  our  wishes,  we  can  always  diminish  it  by  a 
suture.  It  certainly  is  far  more  brilliant  to  operate  upon  both  eyes  at 
the  same  time,  and  thus  rid  the  patient  at  once  of  the  squint,  but  then 
we  run  the  risk  of  the  unpleasant  contingency  of  the  eye  subsequently 
'*  going  the  other  way."  It  should  always  be  remembered  that  the  cure 
is  to  be  permanent,  and  not  temporary.  In  some  exceptional  cases, 
however,  the  risk  must  be  run — ^if  for  instance,  the  time  of  the  patient 
is  limited,  or  a  second  visit  impossible.  If  the  squint  exceeds  five  lines, 
we  may,  particularly  in  adults,  operate  safely  upon  both  eyes  at  the 
same  time.  It  may  be  occasionally  necessary  to  operate  not  only  upon 
both  eyes,  but  even  to  repeat  the  operation  upon  the  squinting  eye, 
before  we  can  cure  the  affection.   This  generally  occurs  only  in  cases  of 
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exoessiye  squint,  or  if  the  strabismus  lias  existed  for  a  long  time,  and 
the  muscle  has  become  hypertrophied.  This  second  operation  upon  the 
affected  eye  requires  considerable  care,  for  the  effect  of  the  correction 
wiU  exceed  the  extent  of  the  retraction,  as  the  influence  of  the  muscle 
upon  the  eyeball  diminishes  in  proportion  to  the  backward  position  of 
its  insertion. 

In  serere  cases,  it  is  still  better  to  operate  first  upon  the  squinting 
eje,  and  to  increase  the  effect  as  much  as  possible  by  making 
the  patient  look  over  to  the  opposite  side  for  some  days  after  the  ope- 
ration, so  that  the  cut  edges  of  the  tendon  may  be  stretched  apart,  and 
widely  separated.  The  effect  of  this  will  be,  that  the  union  vrill  take 
place  further  back  than  would  have  occurred  if  the  eye  had  maintained 
a  median  position.  If  the  internal  rectus  of  the  right  eye  has  been 
divided,  and  we  desire  to  increase  the  effect  of  the  operation,  the  patient 
should  be  directed  to  look,  as  far  as  possible,  towards  his  right  side. 
The  easiest  way  of  attaining  this  is,  by  making  the  patient  wear  spec- 
tacles, the  left  half  of  each  glass  being  covered  with  a  piece  of  court 
plaister,  for  he  will  in  this  way  be  obliged  to  look  to  the  right.  They 
should  be  worn  during  the  first  three  or  four  days  after  the  operation. 
Or  two  pieces  of  card  may  be  fixed  over  the  left  half  of  the  eyes,  by 
means  of  a  tape  passing  over  the  forehead.  By  this  means,  we  shall 
obtain  a  very  considerable  effect  by  the  operation,  and  the  amount  of 
squint  still  remaining,  must  then  be  treated  by  an  operation  upon  the 
other  eye. 

Yon  Graefe  points  out  the  &ct  that,  occasionally,  though  rarely,  we 
meet  with  cases  in  which  the  operation  is  followed  by  no  effect,  either 
upon  the  position  or  mobility  of  the  eyeball,  and  yet  no  lateral  fibres  of 
the  tendon  have  remained  undivided.  In  such  cases,  there  is  a  second 
connexion  of  the  muscle  with  the  sclerotic  further  back,  near  the  equa- 
tor ;  in  one  instance,  indeed,  he  found  it  even  posterior  to  the  equator. 

If  the  operation  for  squint  be  carefully  performed,  there  is  no  fear 
of  any  but  the  slightest  sinking  of  the  caruncle.     A  little  sinking  will 
occasionally  occur,  whatever  mode  of  operation  be  employed ;  indeed,  I 
know  of  no  method  which  can  guarantee  k  perfect  immunity  from  it. 
Von  Graefe  thinks  that  the  sinking  does  not  depend  so  much  upon  the 
gaping  of  the  conjunctival  wound  and  retraction  of  its  inner  lip,  as 
upon  the  cicatrization  of  the  connective  tissue  situated  between  the 
muscle  and  conjunctiva,  by  which  the  moveable  caruncle  is  retracted. 
The  further  back  this  cicatrization  extends,  the  more  will  the  caruncle 
sink.     Hence,  the  danger  of  incising  the  tendon  too  freely,  and  of  any 
considerable  sweeping  about  with  the  hook,  and  consequent  extensive 
laceration  of  the  subconjunctival  tissue. 

Mr.  Critchett's  subconjunctival  operation  is  to  be  performed  as 
follows : — The  patient  having  been  placed  under  the  influence  of  chlo- 
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Fig.  88. 


reform,  and  the  eyelids  kept  apart  by  the  stop  speculnm,  he  aeizes  a 
small  fold  of  the  conjunctiva  and  suboonjonctiyal  tissue  at  the  loiw'er 
edge  of  the  insertion  of  the  rectus  muscle,  and  with  a  pair  of  blunt 

pointed  straight  scissors,  makes  a  small  incision  at  this 
point  through  these  structures.  The  lower  edge  of  the 
tendon,  close  to  its  insertion,  is  now  exposed.  A  blunt 
hook  (Fig.  83)  is  next  to  be  passed  through  the  open- 
ing in  the  subconjunctival  tissue  beneath  the  tendon, 
80  as  to  catch  up  the  latter,  and  render  it  tense.  The 
points  of  the  scissors  (but  sKghtlj  opened)  are  then 
to  be  introduced  into  the  aperture,  and  one  point  passed 
along  the  hook  behind  the  tendon,  the  other  in  front 
of  the  tendon  between  it  and  the  conjunctiva,  and  the 
tendon  is  then  to  be  divided  close  to  its  insertion  by 
successive  snips  of  the  scissors.  A  small  counter  punc- 
ture may  be  made  at  the  upper  edge  of  the  tendon  to 
permit  of  the  escape  of  any  e£Pused  blood,  and  thus 
prevent  its  diffusion  beneath  the  conjunctiva  (Bowman). 
Dr.  Liebreich*  has  lately  introduced  a  modification  of  the  operation 
of  strabismus,  based  upon  a  different  view  of  the  anatomical  relations 
of  the  conjunctiva,  subconjunctival  tissue,  and  the  capsule  of  Tenon  to 
the  muscles  of  the  eye.  He  considers  the  capsule  of  Tenon  as  divided 
into  two  portions — an  anterior  and  a  posterior — ^the  division  being 
formed  at  the  point  where  the  recti  muscles  pierce  it  from  without 
inwards ;  the  capsule  being  at  this  point  so  closely  connected  with  the 
muscles,  as  to  render  any  displacement  between  the  two  impossible. 
The  posterior  half  of  the  capsule,  with  its  smooth,  firm,  inner  surface, 
forms  a  cup,  in  which  the  eyeball  moves  freely  as  the  head  of  a  joint  in 
the  socket.  The  close  connection  between  the  muscles  and  the  pos- 
terior half  of  the  capsule  is  increased  by  sheath-like  processes,  which 
run  backwards  from  the  outer  surface  of  the  capsule  towards  the  orbit, 
and  which  are,  for  a  certain  distance,  closely  connected  with  the 
muscles.  But  there  are  no  sheath-like  processes  between  the  inner 
portion  of  the  posterior  capsule  and  the  sclerotic.  The  anterior  half 
of  the  capsule  of  Tenon  adheres  to  the  upper  surface  of  the  muscle,  and 
is  intimately  connected  with  it.  But  Liebreich  denies  the  presence  of 
sheath-like  processes  derived  from  the  capsule,  where  they  pierce  the 
latter,  and  accompanying  the  muscles  as  far  as  their  insertion.  He 
states,  moreover,  ''  That  the  caruncle,  together  with  the  semilunar  fold 
rest  upon  a  band-like  ligament,  which  passes  from  the  capsule  of 
Tenon  towards  the  edge  of  the  orbit.  Now  when  the  internal  rectus  is 
contracted,  and  the  eye  rolled  inwards,  this  band  is  rendered  tense ; 


•  <<  A  f.  O./'  xii,  2,  298 ;  also  "  British  Medical  Journal,"  Dec.  15, 1866. 
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and  the  canmcle,  which  is  fixed  to  it,  is  consequently  drawn  in  towards 
the  inner  edge  of  the  orbit.  But  the  outer  edge  of  the  caruncle, 
together  with  the  semilunar  fold,  and  an  adjoining  portion  of  con- 
junctira  are  drawn  backwards  into  a  furrow. ' '  This  intimate  connection 
between  the  muscle,  capsule,  and  caruncle,  is  the  reason  of  the  sinking 
of  the  caruncle  and  semilunar  fold,  which  is  occasionally  observed,  after 
an  extensive  division  of  the  internal  rectus.  To  obviate  these  disad- 
vantages, and  jet  to  obtain  a  considerable  effect,  liebreich  operates  in 
the  following  manner : — 

"  If  the  internal  rectus  is  to  be  divided,  I  raise  with  a  pair  of  forceps 
a  fold  of  conjunctiva  at  the  lower  edge  of  the  insertion  of  the  muscle ; 
and,  incising  this  with  scissors,  enter  the  points  of  the  latter  at  the 
opening  between  the  conjunctiva  and  the  capsule  of  Tenon.  I  then 
carefully  separate  these  two  tissues  from  each  other  as  far  as  the  semi* 
lunar  fold,  also  separating  the  latter,  as  well  as  the  caruncle,  from  the 
parts  lying  behind.  When  this  portion  of  the  capsule,*  which  is  of  such 
importance  in  the  tenotomy,  has  been  completely  separated  from  the 
conjunctiva,  I  divide  the  insertion  of  the  tendon  from  the  sclerotic  in 
the  usual  manner,  and  extend  the  vertical  cut,  which  is  made  simul- 
taneously with  the  tenotomy,  upwards  and  downwards — the  more  so  if 
a  very  considerable  effect  is  desired.  The  wound  in  the  conjunctiva  is 
then  closed  with  a  suture. 

'*  The  same  mode  of  operating  is  to  be  pursued  in  dividing  the 
external  rectus ;  and  the  separation  of  the  conjunctiva  is  to  be  con- 
tinued as  far  as  that  portion  of  the  external  angle  which  is  drawn 
sharply  back  when  the  eye  is  turned  outwards. 

"  The  following  are  the  advantages  of  my  proceeding : — 
"1.  It  affords  the  operator  a  greater  scope  in  apportioning  and 
dividing  the  effect  of  the  operation  between  the  two  eyes. 

'*  2.  The  sinking  back  of  the  caruncle  is  avoided,  as  well  as  every 
trace  of  a  cicatrix,  which  not  unfrequently  occurs  in  the  common 
tenotomy. 

'^  3.  There  is  no  need  for  more  than  two  operations  on  the  same 
individual,  and  therefore  of  more  than  one  on  the  same  eye." 

I  have  performed  Idebreich's  operation  in  numerous  instances  with 
much  success,  and  should  prefer  it  to  any  other  in  those  cases  in  which 
it  was  desirable  to  gain  a  very  considerable  effect,  and  yet  confine  the 
operation  to  one  eye.  For  I  have  not  found  that  we  are  able  by  any 
other  operation  to  obtain  so  considerable  an  effect  with  so  slight  a  loss 
of  mobility,  and  so  very  little  (if  any)  sinking  of  the  caruncle ;  yet  the 
inadmissibility  of  chloroform  and  the  insertion  of  the  sutures  have 
prevented  my  practising  this  operation  extensively.  If  chloroform  is 
given,  we  cannot  estimate  with  exactitude  the  degree  of  effect  which 
we  are  producing  by  the  free  incisions  in  the  capsule ;  and  but  few 
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patients  are  willing  to  submit  to  a  rather  lengthened  and  painful 
operation,  unless  chloroform  is  administered.  The  remoTal  of  the 
sutures  a  day  or  two  after  the  operation  is  frequently  attended  with  a 
good  deal  of  difficulty  in  children  and  nervous  hysterical  women,  for 
although  the  proceeding  is  quite  painless,  yet  it  is  often  regarded  by 
the  patient  and  his  friends  as  a  second  operation.  Where  it  is  abso- 
lutely necessary  for  the  success  of  the  operation  to  insert  a  suture,  I 
never  hesitate  to  do  so*  but  in  Qraefe's  operation  this  is  the  exception, 
whereas,  in  liebreich's  it  is  the  rule. 

I  must  now  describe  the  method,  in  which  certain  special  forms  of 
strabismus  should  be  treated.  The  question  sometimes  arises,  whether 
the  periodic  squint  which  is  caused  by  hypermetropia  should  be  ope- 
rated on,  or  whether  it  is  to  be  corrected  by  the  use  of  suitable  convex 
glasses.  If  it  is  but  slight  in  extent,  glasses  may  suffice,  but  if  it  is 
considerable,  and  the  internal  rectus  is  very  strong,  tenotomy  should 
be  performed ;  for  by  dividing  the  internal  rectus,  we  diminish  its 
power,  and  a  greater  exertion  of  this  muscle  will  consequently  be 
demanded,  in  order  to  bring  the  optic  axis  to  bear  again  upon  the 
object.  This  extra  exertion  wiU  be  accompanied  by  an  increased 
power  of  accommodation,  as  was  the  case  before,  when  the  eye  squinted. 
But  we  shall  now  have  an  increased  power  of  accommodation  with  a 
normal  position  of  the  optic  axes. 

On  examining  such  cases  of  periodic  squint  with  prisms,  we  gene- 
rally find  that  the  internal  recti  muscles  are  abnormally  strong,  this 
preponderance  in  strength  extending  throughout  the  whole  field  of 
vision,  so  that  the  correct  position  of  the  optic  axes,  which  may  occur 
when  convex  glasses  are  interposed,  is  frequently  forced.  A  carefully 
performed  tenotomy  of  the  internal  rectus  muscle  is,  consequently, 
productive  of  very  favourable  results.  By  advising  an  operation  for 
this  form  of  periodic  squint,  I  do  not  propose  to  set  aside  the  use  of 
convex  glasses  for  the  treatment  of  the  hypermetropia ;  I  only  think  it 
beneficial  to  balance  the  strength  of  the  muscles  of  the  eyeball,  and  to 
restore  their  normal  equilibrium,  for  this  will  be  accompanied  by 
increased  facility  and  comfort  in  the  use  of  the  eyes,  particularly  for 
prolonged  work  at  near  objects.  Whether  or  not  both  eyes  will  require 
to  be  operated  on,  will  depend  upon  the  amount  of  the  squint,  and  the 
relative  strength  of  the  internal  recti  muscles. 

I  believe  that  the  best  treatment  for  this  form  of  periodic  squint 
consists  in  a  careful  tenotomy  of  the  internal  rectus,  with  subsequent 
neutralization  of  the  hypermetropia  by  means  of  convex  glasses.  In 
some  cases,  the  question  may,  however,  arise,  wheiber,  by  operating 
upon  the  periodic  squint,  we  may  not  only  free  the  patient  from  the 
deformity,  but  also  obviate  the  necessity  for  spectacles ;  for,  after  the 
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operation,  the  increased  exertion  of  the  accommodation  in  reading,  etc., 
will  be  nnaccompanied  bj  a  sqnint.  This  question  arises  chiefly  with 
ladies,  who  desire  not  only  to  be  fi:eed  from  the  sqnint,  but  also  from 
the  necessity  of  wearing  spectacles. 

The  periodic  sqnint  which  occnrs  in  the  short-sighted,  generally 
only  shows  itself  when  the  object  is  removed  beyond  the  range  of 
accommodation.  As  this  sqnint  disappears  as  soon  as  the  myopia  is 
neutralized  by  the  proper  concave  glasses,  it  might  appear  unnecessary 
to  have  recourse  to  an  operation,  but  we  yet  find  that  this~greatly 
facilitates  the  continued  use  of  the  eyes  for  near  objects.  On  excluding 
the  affected  eye  from  the  a^t  of  vision  by  Bhading  it  with  onr  hand, 
we  observe  that  it  then  moves  inwards,  even  although  the  object  is  held 
within  its  range  of  accommodation ;  its  fixation  was,  therefore,  forced. 
On  testing  such  cases  with  prismatic  glasses,  the  internal  rectus  muscle 
is  generally  found  to  be  abnormally  strong.  It  is,  therefore,  necessary 
to  weaken  it,  and  thus  restore  the  equiHbrium,  so  that  the  strength  of 
the  different  muscles  of  the  eyeball  maybe  evenly  balanced.  But  great 
care  must  be  taken  that  we  do  not  produce  too  great  an  effect,  and 
render  convergence  of  the  optic  axes  for  near  objects  impossible. 
Hence  the  power  of  convergence  for  a  very  near  point  (3"  to  4")  must 
always  be  carefully  and  accurately  tested,  and  if  it  is  found  that  it 
is  only  produced  with  difficulty,  the  effect  of  the  operation  must  be 
at  once  diminished  by  a  conjunctival  suture.  In  order  that  we  may 
not  be  misled  by  the  temporary  insufficiency  of  the  divided  muscle, 
which  afterwards  partly  disappears  again.  Yon  Graefe  recommends  that 
the  point  of  fixation  (both  for  near  and  distant  objects)  should  not 
lie  in  the  median  line,  but  towards  the  temporal  side  of  the  operated 
eye.  For  in  this  position,  the  temporary  insufficiency  of  the  internal 
rectus  will  come  less  into  play,  and  the  temporary  result  will  cor- 
respond more  closely  to  the  permanent. 

In  slight  cases  of  this  form  of  periodic  squint,  it  may  suffice  to  give 
the  patient  concave  glasses,  so  that  he  may  be  able  to  hold  the  object 
(book,  etc.)  at  a  greater  distance.  Or,  again,  we  may  combine  the 
concave  glasses  with  abducting  prisms. 

Operation  for  the  cure  of  Diplopia. — ^We  are  sometimes  called  upon  to 
operate  for  the  cure  of  diplopia,  the  deviation  of  the  optic  axis  being, 
at  the  same  time,  perhaps,  hardly  perceptible.  These  form  the  most 
difficult  and  intricate  cases,  for  here  less  depends  upon  mere  manual 
dexterity  than  upon  a  complete  mastery  of  the  theoretical  portion  of 
the  subject,  and  a  thorough  knowledge  of  the  actions  of  the  muscles 
of  the  eyeball,  and  their  effect  upon  the  position  of  the  vertical  meridian, 
etc.  Having  already  explained  these  subjects,  I  shall  only  mention 
the  chief  points  to  be  considered  in  the  treatment.  We  must,  in 
the  first  place,  ascertain  in  what  directions  prisms  have  to  be  turned 
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in  order  to  ftise  the  doable  images,  and  wbeilier  any  actiye  tendency 
exists  to  nnite  the  images  if  they  are  closely  approximated.  We 
find  that  certain  kinds  of  double  images  are  far  more  difficult  to 
nnite  than  others.  It  is  quite  impossible  to  fuse  images  which  are  of 
a  different  height,  except,  indeed,  this  difference  be  of  the  yery  slightest, 
equalling  a  prism  of  V*,  Crossed  double  images  again,  are  far  more 
difficult  to  unite  than  homonymous.  K  the  double  images  show  a 
difference  in  height,  we  must  first  endeavour  to  remedy  this  by  an 
operation,  and  then,  when  this  is  cured,  the  patient  may  be  able  to  faae 
them  if  they  are  sufficiently  close  to  each  other.  Should  they  be 
crossed,  we  must  change  them  into  homonymous,  and  approximate 
them  closely  to  each  other,  so  that  they  may  be  easily  united. 

Secondary  Strcibismus  after  Paralysis  of  the  Opponent  Muscle. — 
Our  treatment  must  vary  with  the  amount  of  immobility  in  the  direc- 
tion of  the  paralysed  muscle.  Let  us  assume  that,  after  a  paralysis  of 
the  abductor,  the  immobility  outwards  amounts  to  from  1  to  1|^  line, 
but  that  there  is  no  deviation  inwards,  so  that  the  diplopia  only  extends 
up  to  the  middle  line,  or  but  slightly  into  the  opposite  half  of  the  field 
of  vision.  In  such  cases,  a  simple  tenotomy  of  the  internal  rectus  will 
generally  suffice.  If  the  immobility  exceeds  1  or  Ij^  line,  ranging 
between  this  and  2  or  2^  lines,  a  simple  tenotomy  will  not  suffice,  and 
we  must  then  bring  forward  the  insertion  of  the  paralysed  muscle 
(operation  of  "  re-adjustment"),  and  combine  with  this  a  tenotomy  of 
the  opponent  and  a  suture.  If  the  want  of  mobility  in  the  direction 
of  the  paralysed  muscle  exceeds  2^  lines,  we  must  bring  forward  the 
paralysed  muscle,  and,  at  the  same  time,  divide  its  opponent.  Our 
object  in  bringing  forward  the  insertion  of  the  paralysed  muscle  is  to 
afford  it  an  increased  amount  of  power  over  the  eyeball ;  for,  the  more 
anterior  its  insertion,  the  greater  its  power. 

The  operation  of  re-adjustment,  together  with  the  tenotomy  of  the 
opponent  muscle,  may  be  performed  either  according  to  Von  Graefe*s, 
Critchett's,  or  Liebreich's  method. 

Von  Graefe's  mode  of  operating  is  as  follows : — The  lids  being  kept 
apart  by  the  speculum,  the  insertion  of  the  paralysed  internal  rectus 
is  to  be  divided  just  as  in  the  operation  for  squint,  but  its  connection 
with  the  sclerotic  is  to  be  more  freely  severed,  and  the  connective  tissue 
on  each  side  of  the  muscle  more  largely  incised.  The  conjunctival 
wound,  though  larger  than  in  an  ordinary  tenotomy,  should  not  be  too 
considerable.  We  must  carefully  sever  the  conjunctiva  fr*om  the 
superficial  portion  of  the  muscle.  Although  the  latter  wiU  still  adhere 
to  the  lateral  expansions  of  the  capsule  of  Tenon,  it  will  be  fi-eely 
moveable  upon  the  sclerotic,  so  that  the  fr^e  end  of  the  tendon  can  be 
brought  up  to,  or  even  beyond,  the  edge  of  the  cornea.  In  order  to 
retain  it  in  this  position,  the  eye  must  be  turned  inwards  as  faor  as 
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possible,  and  be  immoyeablj  kept  in  this  position  until  the  tendon  bas 
reunited  with  the  sclerotic  at  the  desired  point.  We  need  not  fear  any 
ill-efiect  to  the  cornea,  for  its  epithelial  layer  prevents  anj  union 
between  it  and  the  tendon.  We  must  next  pass  on  to  the  tenotomy  of 
the  abductor.  A  large  squint-hook  haying  been  passed  beneath  the 
tendon,  we  take  a  silk  thread,  carrying  a  curved  needle  at  each  end, 
and  thrust  one  needle  from  without  inwards  through  the  lower  third 
of  the  tendon,  so  as  to  bring  it  out  below  the  lower  edge ;  the  other 
needle  is  then  to  be  passed  in  the  same  way  through  the  upper  third 
of  the  tendon.  The  free  ends  of  the  thread  are  then  to  be  tied,  so 
that  the  suture,  which  is  situated  betweenthe  insertion  of  the  muscle 
and  the  hook,  will  include  the  two  external  thirds  of  the  tendon. 
The  tendon  is  next  to  be  completely  divided  behind  the  suture,  so  that 
the  latter  is  left  firmly  attached  to  the  stump.  The  eye  is  then  to  be 
rolled  inwards  as  far  as  possible,  and  is  to  be  maintain^  in  this  position 
by  the  threads,  which  should  be  fastened  firmly  to  the  bridge  of  the 
nose  by  strips  of  plaister.  In  order  to  maintain  perfect  immobility  of 
the  eyes,  I  generally  bandage  up  the  healthy  eye.  Gold  water  dressings 
are  to  be  constantly  applied  so  as  to  subdue  any  inflammatory  symp- 
toms.    The  threads  should  be  left  in  for  from  twenty  to  thirty  hours. 

The  following  is  Mr.  Critchett's  mode  of  operating : — ^All  the  parts 
covering  the  inner  side  of  the  globe  are  to  be  dissected  off  from  the 
sclerotic  (in  cases  in  which  a  former  operation  for  convergent  squint 
has  been  followed  by  secondary  divergent  strabismus),  including  con- 
junctiva, subconjunctival  fascia,  old  cicatrix  and  muscle,  with  the  con- 
densed tissue  around  it.  He  next  divides  the  external  rectus,  and 
finally  passes  sutures  through  the  flap  which  has  been  raised  at  the 
inner  side  of  the  eye,  first  excising  a  portion  of  conjunctiva,  and  stitches 
this  to  the  small  portion  of  conjunctiva  left  standing  at  the  inner 
edge  of  the  cornea.  In  this  way,  the  whole  muscular  layer  of  the 
internal  rectus  is  brought  forward.  I  have  found  this  operation  very 
successful  in  several  instances,  and  prefer  it  to  Yon  Graefe's  on  account 
of  the  greater  ease  and  certainty  with  which  the  tendon  of  the  muscle, 
whose  insertion  we  have  brought  forward,  is  kept  in  its  new  situation. 

Secondary  Strabismus  following  tenotomy  of  the  opponent^  should  be 
treated  in  the  same  way  as  that  consequent  upon  paralysis  of  the 
opponent  muscle ;  the  prognosis  is,  however,  more  favourable  than  in 
the  latter  case. 

Dr.  Liebreich  has  favoured  me  with  the  following  communication 
respecting  his  method  of  performing  the  operation  of  re-adjustment. 
He  says,  "  The  same  anatomical  considerations  which  led  me  to  devise 
a  modification  of  the  operation  of  tenotomy,  have  caused  me  to  modify 
the  operation  of  bringing  forward  the  insertion  of  the  muscle.  It 
appeared  to  me  to  be  especially  desirable  to  obviate  the  necessity  of 
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excising  a  portion  of  conjunctiva,  from  which  I  have  observed  con- 
siderable disadvantages  accrue.  I,  therefore,  operate  in  the  following 
manner: — After  having  made  a  broad  vertical  incision  in  the  con- 
junctiva in  the  region  of  the  insertion  of  the  muscle,  or,  still  better, 
slightly  behind  it,  I  carefully  dissect  the  conjunctiva  fipom  the  snb- 
jacent  parts,  not  only  towards  the  periphery,  but  also  close  up  to  the 
cornea.  I  next  divide  the  tendon,  and  prolong  the  incision  in  the 
capsrde  of  Tenon  upwards  and  downwards.  The  muscle  and  the  portion 
of  capsule  pertaining  to  it  having  been  thus  rendered  freely  moveable, 
I  next  pass  at  least  two  sutures  (the  thread  carrying  a  needle  at  each 
end)  through  the  conjunctiva,  close  to  the  edge  of  the  cornea,  and 
through  the  conjointly-seized  edge  of  the  tendon  and  capsule  of  Tenon. 
In  tying  these  sutures,  both  the  muscle  and  the  capsule  of  Tenon  are 
brought  up  quite  close  to  the  margin  of  the  cornea,  and  retained  in  this 
position,  remainjpg,  however,  covered  by  conjunctiva.  The  wound  in 
the  conjunctiva  is  to  be  closed  by  the  common  sutures.'* 

11.— MUSCULAR  ASTHENOPIA  (INSUFFICIENCT  OF  THE 

INTERNAL  RECTI  MUSCLES). 

This  affection  is  of  common  occurrence,  and  is  characterised  by 
very  marked  symptoms  of  asthenopia,  which  sometimes  prove  so 
irksome  and  harassing  to  the  patient  as  to  incapacitate  him  from 
reading,  etc.  Such  patients  complain  that  after  they  have  been 
working  or  reading  for  a  certain  length  of  time,  the  eyes  become  hot 
and  uncomfortable,  the  print  grows  dim,  the  letters  become  confused 
and  run  into,  or  overlap,  each  other.  This  is  generally  preceded  by  a 
feeling  of  tension  and  weight  in  the  eyes  and  over  the  brow,  and 
some  patients  distinctly  feel  how  the  one  eye  becomes  unsteady  and 
wavering  in  its  fixation,  and  then  moves  gradually  outwards.  They 
often  also  anticipate  these  symptoms  by  closing  one  eye.  After  rest- 
ing for  a  short  time,  reading  may  be  resumed,  to  be,  however,  again 
interrupted  by  the  same  train  of  symptoms.  On  examining  the  eyes, 
we  find  that  they  look  normal,  that  the  acuity  of  vision  and  range 
of  accommodation  are  good,  but  that  there  is,  as  a  rule,  a  considerable 
degree  of  myopia.  If  we  direct  the  patient  to  look  steadily  with  both 
eyes  at  an  object  (a  pencil,  or  our  finger),  and  gradually  approximate 
this  to  the  eye,  we  find  that  when  the  object  is  brought  to  about  6" 
from  the  patient,  the  one  eye  becomes  unsteady  and  wavering  in  its 
fixation,  and  then  either  g^radually  and  slowly,  or  suddenly  and  spas- 
modically, deviates  outwards.  The  same  deviation  occurs  (even 
perhaps  if  the  object  is  some  feet  distant)  when  we  cover  one  eye 
with  our  hand  or  a  slip  of  ground  glass,  so  as  to  exclude  it  frx)m 
participation    in    binocular  vision.     Such    a  deviation  will   likewise 
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manifest  itself,  if  a  prism  is  held  with  its  base  upwards  or  downwards 
80  as  to  produce  diplopia,  for  the  double  images  cannot  be  fused  into 
one,  as  the  eyes  are  nnable  to  unite  double  images  which  show  any, 
but  the  yerj  slightest,  difference  in  height.  This  is  a  much  more 
delicate  test  than  that  of  covering  one  eye  with  our  hand,  for  it  will 
enable  us  to  detect  degrees  of  deviation  of  the  optic  axes,  which  are 
too  slight  to  be  appreciated  by  the  eye. 

We  find  that  the  normal  eye  is  generally  able  to  overcome  a  prism 
of  from  20®  to  30**  with  its  base  turned  outwards,  and  one  of  &^  or  8°  with 
its  base  turned  inwards.  This  is  owing  to  the  fact  that  the  internal 
rectus  is  much  stronger  and  more  exercised  than  the  external.  But 
very  few  persons  can  overcome  more  than  a  prism  of  1°  with  its  base 
turned  upwards  or  downwards.  In  consequence  of  this,  diplopia 
will,  therefore,  be  produced,  the  visual  impulse  will  be  annulled,  and 
the  eye  yield  to  the  preponderating  influence  of  the  strongest  muscle. 
In  the  normal  eye  the  muscles  are  equally  balanced,  and  the  double 
images  will  only  show  a  difference  in  height,  standing  straight  one 
above  the  other.  But  if  either  the  internal  or  external  rectus  con- 
siderably exceeds  the  normal  standard  of  strength,  the  double  images 
will  not  only  show  a  difference  in  height,  but  also  a  lateral  difference. 
If  the  internal  rectus  is  insufficient,  the  eye  will  move  outwards  when 
a  prism  is  held  with  its  base  upwards  or  downwards,  and  there  will, 
consequently,  be  not  only  a  difference  in  the  height  of  the  double 
images,  but  they  will  also  be  crossed,  on  account  of  the  divergent 
squint.  We  may  then  easily  express  the  degree  of  insufficiency  by  the 
degree  of  the  prism  (base  turned  inwards)  which  is  required  to  bring 
the  double  images  one  above  the  other.  This  mode  of  examination  is 
particularly  recommended  by  Von  Qraefe,  who  employs  the 
following  plan.  A  dot  is  drawn  on  a  piece  of  paper,  and  is  ^^* 
bisected  by  a  fine  vertical  line  (Fig.  84).  This  paper  is  placed 
at  the  usual  distance  of  reading  or  writing,  and  the  patient  is 
directed  to  regard  the  dot  with  both  eyes.  A  prism  of  14° 
(with  it  base  upwards)  is  then  to  be  placed  in  front  of  one 
eye.  This  will  at  once  produce  diplopia,  and  the  image  of  the 
eye  before  which  the  prism  is  held  will  be  beneath  that  of  tha 
other  eye.  If  the  eyes  are  normal,  the  double  images  will 
only  show  a  difference  in  height,  but  not  any  lateral  difference, 
they  will  lie  straight  above  one  another.  But  if  the  internal 
rectus  is  insufficient,  the  eye  moves  outwards,  and  conse- 
quently the  double  images  will  not  only  show  a  difference  in 
height,  but  also  a  lateral  difference,  and  they  will  be  crossed.  We 
next  try  what  prism  (with  its  base  inwards)  is  required  to  neu- 
tralize the  effect  of  this  deviation,  and  bring  the  images  straight 
above  each  other.     In  order  to  ascertain  whether  the  images 
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are  crossed  or  homon  jmons,  we  place  a  slip  of  red  glass  before  the  other 
eye,  and  this  will  enable  ns  at  once  to  distinguish  which  image  belongs 
to  the  left,  and  which  to  the  right  eye.  After  the  presence  and  degree 
of  insufficiency  have  been  thus  determined,  we  should  proceed  to  test 
the  relative  strength  of  the  internal  and  external  rectus  of  each  eye,  by 
ascertaining  the  strongest  prism  which  they  are  able  to  overcome.  The 
best  object  to  be  used  for  this  purpose  is  a  lighted  candle,  or  a  roll  of 
paper,  which  is  to  be  held  at  a  distance  of  from  6  to  10  feet.  We  then 
place  prisms  of  various  strength  before  one  eye,  turning  the  base  first  out- 
wards, in  order  to  find  the  strongest  prism  with  which  the  patient  sees 
single,  and  this  gives  us  the  strength  of  the  internal  rectus.  The  external 
rectus  of  the  same  eye  is  next  to  be  tried  ;  and  then  the  other  eye  should 
be  examined  in  the  same  manner.  Insufficiency  of  the  internal  recti  is 
most  frequently  met  with  in  cases  of  considerable  myopia.  The  reason 
of  this  can  be  readily  understood,  if  we  remember  that  a  person  with  a 
myopia  of  ^  would  have  to  hold  any  small  object  (a  book,  etc.)  at  a  dis- 
tance of  about  5".  This,  however,  necessitates  a  considerable  degree  of 
convergence  of  the  visual  lines,  and  great  exertion  of  the  internal  recti 
muscles.  After  a  time  the  latter  become  fatigued,  symptoms  of  asthe- 
nopia arise,  and  if  the  work  is  persisted  in,  one  eye  deviates  outwards. 
But  a  temporary  insufficiency  of  the  internal  recti  may  also  be  produced 
by  severe  constitutional  diseases,  which  greatly  weaken  the  system 
(such  as  fevers,  diphtheria,  etc.),  but  it  disappears  when  the  patient  has 
regained  his  strength.  It  may  also  co-exist  with  hypermetropia,  and 
its  presence  should  always  be  suspected,  if  the  symptoms  of  asthenopia 
persist  in  spite  of  the  use  of  convex  lenses. 

The  disease  may  be  treated  in  various  ways,  according  as  our 
purpose  is  merely  to  alleviate  the  asthenopia,  or  to  cure  it.  It  may 
be  alleviated  by  the  use  of  concave  glasses  for  reading  and  working,  so 
that  the  patient  can  hold  the  object  at  a  distance  of  12"  or  14,"  and 
thus  require  a  much  less  degree  of  convergence.  Moreover,  the  use  of 
prisms  with  their  base  turned  inwards  will  relieve  the  internal  recti, 
bat  the  fear  is  that,  from  want  of  sufficient  exercise,  those  muscles 
should,  after  a  time,  become  still  weaker.  This  mode  of  using  prisms 
is  only  indicated  in  the  slighter  cases  of  insutticiency,  or  if  there  is  only 
a  very  limited  power  of  abduction  for  distance,  so  that  there  is  a  risk  of 
producing  convergent  squint  by  a  tenotomy  of  the  external  rectus. 
These  prisms  may  often  be  advantageously  combined  with  concave 
glasses. 

Again,  the  internal  recti  may  be  strengthened  by  frequent  exercises 
with  prisms  (whose  base  is  turned  outwards).  The  object  (a  lighted 
candle,  white  wand,  etc.)  is  to  be  placed  at  a  distance  of  6  or  8  feet» 
and  a  prism,  with  its  base  outwards,  should  be  held  before  one  eye. 
Crossed  diplopia  will  be  produced,  and  in  order  to  overcome  this  the 
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patient  will  volimtarilj  squint  inwards.  The  strength  of  the  prisms 
may  be  gradually  increased,  bat  shonld  not  be  too  strong  at  first,  other- 
wise the  internal  rectus  will  be  weakened  by  over-exertion.  If  the 
patient  is  short-sighted,  he  should  wear  concave  glasses  when  he  is 
looking  at  the  object.  This  plan  of  treatment,  however,  requires 
much  patience  and  accuracy,  and  generally  soon  proves  irksome  to  the 
patient. 

The  best  mode  of  treatment  consists  in  the  division  of  the  external 
rectus,  for  we  thus  indirectly  strengthen  the  internal  rectus  which  will 
have  a  less  resistance  to  overcome.  In  a  myopia  of  -f ,  our  chief 
object  must  be  to  enable  the  patient  to  converge  easily,  and  for  some 
time,  for  a  distance  of  about  4^",  as  he  will  hold  the  print,  or  his  work 
at  about  5i"  or  6". 

Even  if  a  slight  convergent  squint  is  produced  for  distance,  it  is 
of  little  consequence,  as  this  may  be  readily  neutralized  by  an  effort  of 
the  external  rectus.  The  amount  of  convergence  which  may  be  allowed 
for  distance,  must  depend  entirely  upon  the  relative  strength  of  the 
internal  and  external  recti,  and  their  power  should  therefore  be  care- 
faUj  tested  with  prisms  before  any  operation  is  undertaken.  Thus,  if 
in  a  myopia  of  -f ,  the  internal  rectus  could,  before  the  operation,  only 
overcome  a  prism  of  4°  or  6°,  but  the  external  rectus  one  of  14**  or  16°, 
it  would  be  perfectly  safe  to  permit  a  convergence  of  i'"  or  1'"  for 
distance,  more  particularly  if  the  excluded  eye  had,  before  the  opera- 
tion, deviated  outwards  }'"  or  1'"  when  covered.  In  such  a  case,  even 
after  its  division,  the  external  rectus  would  remain  su£&ciently  strong  to 
rectify  the  convergent  squint.  The  following  considerations  must 
guide  us  as  to  the  extent  of  the  tenotomy: — 1.  The  degree  of  the 
myopia,  and  the  consequent  distance  for  which  the  optic  axes  must 
converge  in  reading,  etc.  2.  The  strength  of  the  prisms  which  can  be 
overcome  by  the  internal  and  external  recti.  The  strength  of  the 
prism  which  can  be  overcome  for  distance  by  the  external  recti  gives 
us  a  clue  as  to  the  extent  of  the  tenotomy,  for  we  may  correct  with 
safety  the  deviation  outwards  which  corresponds  to  the  strength  of  these 
prisms.  Von  Graefe  has  found  that  the  primary  effect  of  the  operation 
may  even  exceed  this  by  f "  or  |^"',  so  that,  at  a  distance,  homonymous 
double  images  arise  in  the  middle  line,  which  require  a  prism  of  1 0°  to 
unite  them.  As  long  as  this  is  not  exceeded,  we  need  not  fear  that 
the  homonymous  diplopia  will  remain  permanently.  In  order  not  to 
be  misled  by  the  temporary  insuflficiency  of  the  external  rectus,  it  is 
better  not  to  hold  the  object  in  the  median  line,  but  15°  or  20°  to 
the  nasal  side  of  the  operated  eye  (Graefe).  3.  The  degree  of  devia- 
tion outwards  (in  looking  at  distant  objects),  which  occurs  when 
the  affected  eye  is  covered.  The  less  this  divergence  is,  the  more 
careful  must  we  be  with  the  tenotomy.     If  the  degree  of  insufficiency 
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exceeds  the  prism  which  the  eye  can  overcome  at  a  distance  bj  abduc- 
tion, we  must  only  partially  correct  the  insufficiency,  and  limit  the 
effect  of  the  operation  by  a  conjnnctiyal  sntnre.  We  may  also  assist 
the  effect  of  the  operation  by  using  prismatic  glasses  with  the  base 
inwards,  for  reading,  etc.  Where  the  power  of  abduction  is  extremely 
slight,  and  the  insufficiency  at  a  distance  almost  nil,  tenotomy  is 
contra-indicated,  for  it  would  be  sure  to  be  followed  by  a  convergent 
squint  and  consequent  diplopia  for  distance.  In  such  cases,  the  asthen- 
opia must  be  alleviated  by  prismatic  glasses.  4.  The  mode  of  de- 
viation when  the  object  is  approximated  to  the  eye.  This  test  is, 
however,  less  accurate  than  the  preceding  ones.  Von  Qrsefe  thinks 
that  a  considerable  correction  is  indicated,  if  the  eye  moves  suddenly 
and  spasmodically  outwards  at  the  moment  when  the  insufficiency  of 
the  internal  recti  shows  itself;  whereas,  we  must  be  more  guarded  in 
the  extent  of  the  operation,  if,  as  the  object  is  brought  gradually  nearer 
to  the  eyes,  the  one  moves  outwards  in  about  the  same  ratio  as  the 
other  moves  inwards,  making  an  associated  movement  with  this.  Still 
more  cautious  must  we  be,  if  the  affected  eye  remains  stationary  at  a 
certain  point,  without  apparently  deviating  any  further  outwards. 

If  both  external  recti  are  much  weaker  than  normal,  and  if  the  devia- 
tion  under  the  covered  hand  exceeds  IV"  or  2'",  a  double  operation 
will  be  necessary.  This,  however,  should  never  be  done  at  one  sitting. 
We  should  first  divide  the  external  rectus  of  the  eye  most  affected,  and 
then,  after  a  few  days,  when  the  final  result  of  the  operation  is  appa- 
rent, the  other  eye  must  be  carefully  and  accurately  examined,  in  order 
to  ascertain  to  what  degree  the  insufficiency  still  remains,  and  to  what 
extent  the  operation  is  indicated.  It  is  always  safest  at  the  second 
operation  to  divide  the  abductor  very  carefully  and  very  close  to  its 
insertion,  and  then  to  test  the  accommodative  movements  of  the  eyes, 
the  amount  of  convergence  at  a  distance,  and  the  prism  required  to 
overcome  the  homonymous  diplopia,  and  if  the  convergence  at  all 
exceeds  our  wishes,  to  insert  a  conjunctival  suture. 


Chapter  XV. 


DISEASES  OF  THE  LACHRYMAL  APPARATUS. 


1.— DISEASES  OP  THE  LACHRYMAL  GLAXD. 

Injlamm<tti(m  of  the  lach'ymaL  ghmd  (Daeryo-aderdtis)  is  generally 
chronic  in  character,  and  gives  rise  to  a  more  or  less  considerable,  firm, 
nodulated,  immoveable  swelling  at  the  upper  and  outer  margin  of  the 
orbit.  The  npper  portion  of  the  tnmonr  disappears  beneath  the  edge  ol' 
the  orbit,  bat  can  be  readily  followed  if  the  tip  of  the  little  finger  is 
inserted  beneath  the  upper  and  outer  orbital  ridge.  The  skin  is  move- 
able over  the  tumour,  and  the  upper  eyelid  is  somewhat  reddened  and 
puSy,  sometimes,  indeed,  the  redness  and  swelling  may  be  very  con- 
siderable, so  that  the  upper  eyelid  hangs  down  in  a  thick,  massive  fold 
over  the  lower.  The  conjunctiva  is  somewhat  injected  and  swollen, 
especially  at  the  retro-tarsal  fold,  and  there  may  also  be  considerable 
chemosis.  As  a  rule,  the  swelling  is  but  slightly  painful,  either  spon- 
taneously, or  to  the  touch ;  but  if  the  inflammation  is  very  acute,  the 
pain  may  be  severe,  and  extend  to  the  corresponding  side  of  the  face 
and  head.  If  the  swelling  acquires  any  considerable  size,  the  eyeball 
will  be  displaced  downwards  and  inwards,  and  its  movements  be 
impaired  in  the  opposite  direction.  The  inflammation  generally  runs 
a  very  chronic  and  protracted  course,  the  swelling  either  gradually 
undergoing  absorption,  or  chronic  suppuration  occurring.  But  if  the 
tumour  is  so  large  as  to  displace  the  eyeball,  or  to  impair  its  mobility, 
it  will  be  necessary  to  remove  it.  Sometimes  both  lachrymal  glands* 
become  simultaneously  inflamed,  giving  rise  to  a  symmetrical  swelling  at 
the  upper  and  outer  edge  of  each  orbit.  Li  rarer  instances,  the  inflam- 
mation assumes  an  acute  and  sthenic  character,  there  being  great  heat, 
redness,  and  swelling  of  the  part,  with  perhaps  a  rapid  formation  of 
pus,  so  that  the  disease  assumes  all  the  appearances  of  an  acute  abscess. 
The  latter  points,  the  skin  gives  way,  and  there  is  an  escape  of  pus,  which 
may  continue  to  ooze  out  for  some  length  of  time ;  subsequently  the 

•  Vide  Haynes  Walton,  '*  Med.  Times  and  Gkizette/'  1854,  p.  817 ;  and  Homer, 
"Kl.  Monatsbl.,"  1866,  p.  267. 
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opening  closes,  the  inflammatoiy  products  become  absorbed,  and  the 
swelling  gradually   disappears.      Sometimes,   however,   the   aperture 
remains  patent,  and  a  minute  fistulous  opening  is  established,  through 
which  the  tears  ooze  forth.     The  fistula  maj  also  occur  in  chronic  sup- 
puration of  the  gland,  being  situated  either  on  the  external  skin  or  on 
the  conjunctival  surface.     Such  fistulas  prove  extremely  obstinate  and 
intractable  in  the  treatment,  and  if  the  aperture  should  become  acci- 
dentally  stopped  up,  severe  inflammatory  symptoms  may  supervene. 
Inflammation  of  the  lachrymal  gland  may  be  due  to  cold,  or  to  a  trau- 
matic origin.     It  may  also  supervene  upon  chronic  inflanmiation  of  the 
conjunctiva  or  cornea.     Von  Grraefe  mentions  cases  in  which  chronic 
swelling  and  congestion  of  the  gland  were  produced  by  the  protracted 
use  of  a  compress  bandage,  the  retention  of  the  tears  in  the  gland 
probably  exciting  irritation. 

In  chronic  dacryo-adenitis  we  may  endeavour  to  produce  absorption 
of  the  inflammatory  products  by  the  local  application  of  ointments  con- 
taining iodide  of  potassium,  iodine,  or  mercury ;  or  by  painting  tincture 
of  iodine  over  the  part.  In  the  acute  form,  hot  cataplasms  and  leeches 
should  be  applied,  and  if  suppuration  threatens,  a  free  incision  should 
be  made  into  the  swelling.  The  same  is  to  be  done  if  pus  is  formed  in 
chronic  cases. 

Simple  hypertrophy  of  the  lachrymal  gland  is  a  rare  affection,  and 
may  occasionally  be  somewhat  difficult  to  diagnose  with  certainty.  It 
may  ensue  upon  repeated  inflammatory  attacks,  or  occur  spontaneously, 
and  is  most  frequently  met  with  in  children ;  indeed  it  may  even  be 
congenital.  This  condition  is  particularly  characterised  by  the  extreme 
slowness  with  which  the  swelling  increases  in  size,  and  the  absence  of 
all  redness,  pain,  or  other  inflammatory  symptoms.  The  tumour  is 
circumscribed,  more  or  less  firm,  elastic,  and  nodulated,  and  may  in 
time  acquire  so  considerable  a  size,  as  to  displace  the  eyeball  and  curtail 
its  movements.  Attempts  should  be  made  to  disperse  it  by  the  appli- 
cation of  iodine,  mercurial  ointment,  etc. ;  but  these  remedies  generally 
prove  unavailing  and  recourse  must  be  had  to  operative  interference. 

Cysts  of  the  lachrymal  gland*  (Dacryops)  are  of  very  rare  occur- 
rence, and  present  the  appearance  of  a  little  tumour,  varying  in  size 
from  a  small  bean  to  a  hazel  nut,  in  the  upper  and  outer  portion  of 
the  upper  eyelid,  and  extending  back  beneath  the  edge  of  the  orbit.  K 
at  all  considerable  in  size,  it  is  at  once  observable  to  the  eye,  and  readily 
so  to  the  touch.  On  everting  the  lid,  there  is  noticed,  close  beneath  the 
conjunctiva,  a  bluish-pink,  semi-transparent,  elastic,   and  somewhat 

•  Vide  a  very  interesting  paper  on  this  subject  by  Mr.  Hnlke,  "  B.  L.  O.  H. 
Rep.,"  1,  285. 
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fluctuating  sweUing,  consisting,  perhaps,  of  several  nodulated  segments 
of  varying  size.  It  springs  still  more  into  view,  if  the  lid  is  retracted 
and  pressed  in  a  downward  direction.  The  swelling,  moreover,  increases 
suddenly  and  markedly  in  size  if  the  patient  cries,  or  the  secretion  of 
tears  is  stimulated  by  the  application  of  some  irritant  to  the  conjunctiva. 
The  cyst  is  generally  due  to  the  stoppage  of  one  or  more  of  the  excre- 
tory ducts  of  the  gland,  so  that  the  tears  are  retained,  and  distend  the 
portion  of  the  duct  and  gland  above  the  point  at  which  the  obstruction 
is  situated.  The  duct  is  sometimes,  however,  patent,  so  that  the  tears 
may  slowly  ooze  out,  and  the  cyst  be  emptied  by  pressure.*  Accord- 
ing to  Schmidt,t  the  disease  is  sometimes  congenital.  The  best  mode 
of  treatment  is  to  establish  an  artificial  opening  on  the  inside  of  the 
conjunctiva,  so  that  a  free  exit  may  be  afforded  for  the  escape  of  the 
tears.  For  if  an  attempt  is  made  to  remove  the  cyst  entire,  we  shall 
generally  fail,  as  its  wall  is  very  delicate,  and  the  tumour  is  very  apt  to 
recur.  Moreover,  there  is  much  fear  of  leaving  a  smaU,  fistulous 
opening,  which  may  prove  extremely  obstinate  and  intractable  in  the 
treatment.  Wecker  has,  however,  lately  recorded  a  successful  case  of 
removal  of  a  dacryops.^  An  artificial  opening  of  sufficient  size  may  be 
gained  by  simply  making  a  linear  incision  of  from  1^'"  to  2'"  in  extent, 
and  keeping  it  patent  by  passing  a  probe  every  day  along  its  edges, 
until  the  latter  have  become  cicatrized.  Or  again.  Yon  Graefe*s§  plan 
may  be  adopted,  of  passing  a  fine,  threaded,  curved  needle  through  the 
aperture  of  the  duct  (if  this  is  patent)  and  carrying  it  along  the  ante- 
rior wall  of  the  cyst  to  a  distance  of  about  2'",  at  which  point  it  is  to 
be  again  brought  out,  so  that  a  bridge  of  the  anterior  cyst  waU  of 
about  2'"  in  extent  is  included  within  the  thread,  which  is  to  be  tied  in 
a  loose  loop.  The  intermediate  bridge  may  either  be  allowed  to  slough 
through,  or  may  be  divided  at  the  end  of  a  few  days,  and  thus  an  arti- 
ficial opening  will  be  established,  through  which  the  lachrymal  secretion 
can  flow  off. 

Fistula  of  the  lachrymal  gland  is  occasionally  observed,  and  may 
ensue  upon  dacryops,  or  an  acute  or  chronic  abscess,  or  be  due  to  a 
traumatic  origin,  supervening  upon  some  injury  of  the  gland,  or  some 
operation,  as  for  instance  the  opening  or  removal  of  a  cyst.  The 
fistulous  opening  is  generally  extremely  minute,  only  admitting  per- 
haps the  point  of  a  very  fine  bristle.  Through  this  little  aperture  the 
tears  ooze  slowly  forth,  and  their  quantity  increases  with  the  augmen- 
tation of  the  secretion  of  the  lachrymal  gland  during  any  mental 
excitement,  or  irritation  of  the  eye  from  dust  or  wind,  astringent  appli- 
cations, etc.    The  affection  often  proves  somewhat  obstinate  and  intract- 

•  Vide  Von  Graefe,  "  A.  f.  O.,"  vii,  2,  1. 

t  Lehre  Ton  den  Aagenkrankheiten,  1817. 

t  "  KL  Monatobl.,"  1867,  p.  84.  §  "  A.  f.  O./'  yii,  2,  2. 
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able.  The  edges  of  the  fistulous  opening  may  be  touched  with  a  fine 
point  of  nitrate  of  silver,  after  the  edges  have  perhaps  been  first  pared ; 
or  the  obliteration  may  be  attempted  by  the  galvano-canstic  apparatus. 
Again,  we  may  succeed  in  occluding  it  by  freshening  the  edges  of  the 
aperture,  and  then  closing  it  with  a  fine  suture.  Sometimes,  however, 
severe  inflammatory  symptoms,  followed  by  the  formation  of  pus, 
ensue  upon  the  healing  or  blocking  up  of  the  fistulous  opening, 
recurring  again  and  again  with  great  severity.  Alfred  Gb*aefe*  nar- 
rates a  case  of  this  kind,  in  which  he  was  finally  obliged  to  excise 
the  lachrymal  gland,  in  order  to  cure  the  disease  and  relieve  the  patient 
of  this  constant  sufiering  and  annoyance.  Mr.  Bowmanf  succeeded  in 
curing  an  obstinate  and  long  established  external  fistula  of  the  lachrymal 
gland,  by  establishing  an  artificial  opening  on  the  conjunctival  surface 
by  a  small  seton,  and  then  closing  the  external  aperture. 

Various  kinds  of  tumour  are  met  with  in  the  lachrymal  gland,  but 
by  far  the  most  frequent  are  those  of  a  sarcomatous  nature.  Whereas, 
cancer  is  of  very  rare  occurrence,  and  is  probably  always  secondary,  ex- 
tending from  the  neighbouring  tissues  to  the  gland.  Knapp^,  however, 
reports  a  case  of  hypertrophy  of  the  lachrymal  gland  with  carcinoma. 

Sometimes  the  secretions  of  the  gland  may  undergo  chalky  de- 
generation and  dacryoliths  be  formed. 

ExtirpaMon  of  the  lachrymal  gland  may  have  to  be  performed  for 
hypertrophy  or  chronic  inflammation  of  this  organ,  if  it  produces  much 
disfigurement  or  displacement  of  the  eyeball.  It  has,  however,  been 
lately  strongly  recommended  as  a  cure  for  very  obstinate  and  severe 
cases  of  lachrymal  disease.  This  operation  has  been  particularly 
practised  by  Mr.  Zachariah  Laurence  for  the  latter  class  of  diseases, 
and  a  full  description  of  the  mode  of  operating  will  be  found  in  his 
paper  upon  the  subject.  §  The  patient  having  been  placed  under  the 
influence  of  chloroform,  the  surgeon  is  to  divide  with  a  scalpel  the 
skin,  muscle,  and  fascia  over  the  upper  and  outer  third  of  the  orbit,  to  the 
extent  of  about  an  inch,  so  as  freely  to  enter  the  orbit  at  the  situation 
of  the  lachrymal  gland.  The  latter  may  easily  be  felt  with  the  tip  of 
the  little  finger,  as  a  small,  hard  body.  K  there  is  any  difficulty  in 
finding  the  gland,  Mr.  Laurence  recommends  that  the  external  com- 
missure of  the  lids  should  be  at  once  divided  by  a  horizontal  incision, 
which  should  meet  the  outer  extremity  of  the  first.  Thus  a  triangular 
flap  will  be  formed  with  its  apex  outwards,  and  the  gland  can  be  more 
readily  reached.  The  latter  is  then  to  be  firmly  seized  with  a  sharp 
hook,  drawn  forth,  and  carefrdly  excised.  Tolerably  free  heemorrhage 
generally  ensues,  but  this  can  be  readily  arrested  by  the  appHcation  of 
a  stream  of  cold  water.     The  wound  is  to  be  closed  with  fine  silver 

•  "  A.  f  O.,"  Tiii,  1,  279.  f  "  R-  L.  O.  H.  Bep,/'  1,  288. 

t*'El.  Monatsbl./'  1865,  378.  §  ''  Ophthaknio  Beyiew/'  No.  12,  361. 
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wire  BninreB,  this  shonld  no{,  however,  be  done  imtO  all  bleeding  has 
ceased,  otherwise,  there  may  be  extoisive  extra  vasaticni  of  blood  into 
the  oelliilar  tissue  of  the  upper  lid. 


2.— STILLICIDIXJM  LACRYMARUM  (EPIPHORA). 

Although  the  term  epiphora  is  generally  applied  to  eyery  kind  of 
"watery  eye,"  this  is,  strictly  speaking,  erroneous,  and  hence  it  should 
only  be  used  in  those  cases  in  which  there  is  an  undue  secretion  of 
tears,  and  of  the  mucus   secreted  by  the  conjunctiya;  so  that  the 
canalicuH  cannot  carry  the  tears  off,  but  they  flow  over  the  lids  and 
cheek.     The  epiphora  may  be  due  to  some  irritation  conveyed  to  the 
lachrymal  nerves  from  the  conjunctiva  or  cornea.     Thus,  if  a  foreign 
body  is  lodged  on  the  conjunctiva  or  cornea,  a  considerable  d^^e  of 
iachrymation  at  once  takes  place.     The  same  occurs  in  many  of  tha 
inflammations  of  the  eye,  more  especially  phlyctenular  ophthalmia,  tha 
difierent  forms  of  comeitis,  and  also  in  some  of  the  morbid  changes 
of  the  deeper  tissues  of  the  eyeball.    Mental  emotion  will  also  pro- 
duce it.      The  degree  of  Iachrymation  will  of  course  vary  with  the 
nature  and  intensity  of  the  morbid  process,  and  also  according  to  indi- 
vidual circumstances.     Erom  this  condition  we  must  distinguish  that 
in  which  there  is  no  hypersecretion  of  tears,  but  the  Iachrymation  is 
due  to  an  impediment  or  obstruction  to  their  efflux  through  the  lachry- 
mal passages.     This  is  termed  ^^stiUicidviMn  laerymarimiJ*     In  such 
cases  the  tears  collect  at  the  comer  of  the  eye,  causing  the  patient 
frequently  to  wipe  his  eyes ;  or  else  they  slowly  flow  drop  by  drop  over 
the  ei^e  of  the  lower*  lid,  which  gradually  becomes  sore,  red  and 
swollen,  from  the  constant  moistening.     This  irritable  condition  of  the 
lids  then  tends  still  more  to  increase  the  Iachrymation,  and  to  alter 
the  position  and  the  structure  of  the  puncta  and  canaliculi.     The  eyes 
often  become  very  irritable,  the  patients  complaining  much  of  the 
constant  pricking,  heat,  and  itching  in  them^  which  ia  much  aggra- 
vated by  reading,  writing,  etc.,  and  by  any  exposure  to  bright  light, 
wind,  or  dust.     K  the  true  nature  of  this  irritability  of  the  eye  and  of 
the  Iachrymation  is  overlooked,  very  obstinate  and  intractable  inflam- 
mation of  the  edge  of  the  lid  and  of  the  conjunctiva  may  ensue,  which 
sets  defiance  to  every  form  of  coUyrium  or  topical  application,  but 
readily  yields  if  the  impediment  in  the  lachiymal  apparatus  is  removed, 
and  the  stillicidiuin  cured.     The  obstruction  to  the  efflux  of  the  tears 
may  be  situated  at  any  point  of  the  lachiymal  canals  at  the  pimota,  the 
canaliculi,  the  sac,  or  the  nasal  duct. 

We  sometimes  notice  in  elderly  persons,  or  after  a  severe  illness, 
that  the  orbicularis  palpebrarum  is  so  much  relaxedy  that  the  tears  are 
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no  longer  propelled  by  it  into  the  pnncta,  but  that  they  collect  in  the 
central  portion  of  the  lower  lid,  which  is  snnk  down  and  somewhat 
everted,  in  the  form  of  a  little  ponch  or  hollow.  In  such  cases,  the 
flnid  does  not  readily  pass  into  the  pnncta,  even  althongh  these  may  be 
patent.  This  relaxation  of  the  orbicnlaris  is,  in  elderly  persons,  often  dae 
to  atrophy  of  the  orbital  cellular  tissne,  and  perhaps  of  the  orbicnlaris. 

The  pnncta  lacrymalia  may  undergo  certain  changes  of  position 
and  form,  or  even  become  obliterated.  In  their  normal  position,  they 
are  tnmed  directly  inwards  towards  the  eyeball,  so  that  the  tears  which 
collect  in  the  lacns  lacrymarum  near  the  caruncle  may  be  readily 
guided  into  the  pnncta  and  canaliculi,  thence  to  make  their  way  through 
the  lachrymal  sac  and  nasal  duct.  Now  when  the  position  of  the 
punctnm  is  changed,  so  that  instead  of  being  just  sufficiently  inverted, 
it  stands  erect  or  is  everted,  the  tears  can  no  longer  enter  it,  bat 
must  collect  in  the  comer  of  the  eye  and  overflow  the  lid,  and  a  very 
slight,  perhaps  almost  imperceptible  displacement  will  suffice  for  this. 
It  has  already  been  stated  that  this  constant  moistening  of  the  lida 
soon  makes  them  very  irritable,  swollen,  and  inflamed,  which  will  tend 
still  more  to  evert  the  punctum.  This  malposition  of  the  pnncta  is 
most  frequently  met  with  after  diseases  which  cause  a  shrinking  of  the 
external  skin  of  the  eyelid,  as  for  instance,  eczema,  or  inflammation 
of  the  edge  of  the  lid,  ectropium,  etc.  Also,  if  the  conjunctiva  or 
caruncle  are  much  swollen  or  hypertrophied,  so  that  the  edge  of  the 
Hd  is  somewhat  pushed  away  from  the  eye.  Small  tumours  or  cysts, 
situated  close  to  the  pnncta  may  also  produce  it.  On  the  other  hand, 
the  malposition  of  the  punctum  may  not  consist  in  its  being  everted, 
but  in  the  edge  of  the  lid  and  punctum  being  turned  in,  which  may 
occur  when  the  eye  is  much  sunken  in  the  orbit.  This  fauliy  position 
of  the  punctum  is  very  frequently  overlooked.  The  punctum,  and  a 
portion  of  the  canaliculus,  may  also  be  dilated  and  have  lost  its  con- 
tractility, appearing  in  the  form  of  a  prominent  nipple,  so  that  the 
entrance  of  the  tears  is  rendered  difficult.  Or  again,  the  punctum 
may  be  greatly  contracted  in  size,  or  even  quite  obliterated,  having 
become  covered  by  a  layer  of  epithelium.  This  is  apt  to  be  the  case  in 
veiy  chronic  inflammation  of  the  conjunctiva  and  edge  of  the  eyelid, 
in  which  the  secretions  are  altered  and  diminished,  and  a  thin  layer  of 
desiccated  epithelium  is  formed  over  the  free  edge  of  the  lid  and  the 
punctum. 

The  best  mode  of  treating  malposition  of  the  punctum — ^whether 
it  be  erect,  everted,  or  turned  in — is  by  Mr.  Bowman's  operation  of 
slitting  up  the  punctum  and  the  canaliculus,  and  thus  changing  the 
closed  into  an  open  channel,  into  which  the  tears  can  gain  ready 
entrance.  This  little  operation  may  be  performed  in  various  ways,  and 
although  it  appears  simple  and  easy  enough,  yet  it  sometimes  requires 
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a  certain  degree  of  nicety  and  care  to  perform  it  qnickly  and  with 
success,  more  especially  if  the  patient  is  timid  and  restless.     Let  ns 
suppose  that  the  lower  pnnctum  of  the  right  eye  is  to  be  divided.    The 
patient  should  be  seated  with  his  head  supported  against  the  back  of  an 
arm-chair,  or  the  chest  of  the  surgeon.     The  latter  should  then,  stand- 
ing behind  the  patient,  introduce  a  very  fine  sharp-pointed  grooved 
director  (Fig.  85)  vertically  into  the  punctum,  and  then,  turning  it 
horizontally,  he  should  run  it  (with  the  groove  upwards)  along 
the  canaliculus  as  far  as  the  inner  edge  of  the  lachrymal  sac.    -^*  ^^' 
Whilst  the  director  is  passing  along  the  canaliculus,  the  skin 
of  the  lower  eyelid  should  be  put  tightly  on  the  stretch,  by 
being  drawn  outwards  and  somewhat  downwards  with  the 
forefinger  of  the  left  hand.    Otherwise,  if  the  lining  membrane 
of  the  canaliculus  is  swollen  or  lax,  it  may  become  tucked  up 
in  front  of  the  director,  and  thus  somewhat  impede  its  pro- 
gress.    When  the  point  of  the  director  has  reached  the  fur- 
ther end  of  the  canaliculus,  it  is  to  be  taken  in  the  left  hand, 
between  the  forefinger  and  thumb,  the  lower  lid  being  at  the 
same  time  put  upon  the  stretch  by  the  ring  finger  of  the 
same  hand.    The  patient  being  then  directed  to  look  upwards, 
the  point  of  a  cataract  knife  (held  between  the  forefinger  and 
thumb  of  the  right  hand,  the  ring-finger  of  which  is  at  the 
same  time  to  raise  the  upper  lid)  is  inserted  into  the  pimctum 
and  its  edge  run  along  the  groove  of  the  director  to  the  inner 
wall  of  the  sac,  so  that  the  lower  canaliculus  may  be  slit  up 
to  its  whole  extent.     K  the  patient  is  very  timid  and  restless, 
and  nips  his  eyelids  very  firmly  together,  the  aid  of  an  assistant 
is  generaUy  required.     To  obviate  this,  some  surgeons  employ 
a  very  fine  pair  of  straight,  blunt-pointed  scissors,  the  one  blade 
of  which  is  to  be  inserted  into  the  punctum  and  run  along  to 
the  extremity  of  the  canaliculus,  which  should  be  at  the  same 
time  put  upon  the  stretch,  and  then  divided  at  one  sharp  cut. 
I  myself  prefer  Bowman's  narrow  probe-pointed  canaliculus 
knife  to  any  other  instrument.     It  should,  however,  be  made 
very  narrow,  and  its  probe-point  be  very  small,  otherwise  it  may 
be  difficult  to  enter  it  if  the  punctum  is  very  minute.     In  such  a  case, 
the  latter  should  first  be  somewhat  dilated  with  the  point  of  the  direc- 
tor, and  this  will  generally  suffice  for  the  ready  admission  of  the  point 
of  the  knife,  which  should  then  be  run,  with  its  sharp  edge  upwards, 
along  the  canaliculus  quite  up  to  its  extremity,  and  the  latter  be 
divided  along  its  whole  course  by  lifting  the  knife  somewhat  from  heel 
to  point.     Care  should  be  taken  that  the  canaHculus  is  divided  to  its 
full  extent.     For  slitting  the    upper  punctum  and  canaliculus  this 
knife,  or  the  grooved  director  and  cataract  knife,  may  also  be  em- 
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ployed,  altthongh  I  generally  prefer  Weber's  beak-poinied  knife  for  this 
purpose. 

In  selecting  this  instnunent,  we  must  be  particular  that  tbe  nodnlar 
point  as  well  as  the  cutting  portion  of  the  blade>  are  not  made  too 
large,  else  a  difEicnlty  will  be  experienced  in  inserting  it  into  the  npper 
punctnm,  and  passing  it  along  the  canalicnlus.  The  beak  point  shonld 
be  pas8|Bd  well  down  into  the  sac,  so  that  the  npper  canaticalns  may  be 
divided  to  its  whole  extent.  The  bleeding  which  follows  the  sKtting 
up  of  the  oanaUculns  is  genendly  but  very  alight,  aud  .rheu  it  has 
ceased,  tbe  film  of  blood-ooagolnm  shonld  be  removed  with  a  small 
pair  of  forceps,  from  the  whole  length  of  the  wonnd,  and  a  little  olive* 
oil  be  applied  to  the  latter,  so  as  to  prevent  its  closing.  Moreover,  it 
is  advisable  to  pass  a  director  along  the  incision  every  day  for  a  few 
days,  so  as  to  keep  this  patent. 

Bnt  the  canalicnli  may  also  be  contracted,  or  partially  or  wholly 
obliterated,  their  passage  being  narrowed  by  a  swollen  and  inflamed 
condition  of  the  lining  membrane,  or  from  cicatricial  changes  which  the 
latter  has  nndergone,  in  consequence,  perhaps,  of  preceding  inflam- 
mation. Such  cicatrices  are  most  frequently  met  with  after  a  granular 
condition  of  the  lining  membrane,  for  the  granular  inflammation  may 
extend  from  the  conjunctiva  into  the  canal,  and  even  into  the  lachrymal 
sac.  The  cicatrices  may,  however,  be  of  traumatic  origin,  having 
been  perhaps  produced  by  wounds  or  bums,  or  by  the  bruising  and 
tearing  of  the  canal  caused  by  a  clumsy  and  rude  passage  of  the  probes. 
The  swollen  and  turgid  condition  of  the  canaliculus  is  due  either  to 
an  inflammation  extending  to  it  from  the  conjunctiva  or  the  lachrymal 
sac,  or  may  be  caused  by  the  presence  of  some  foreign  body  within  it, 
such  as  an  eyelash,  a  dacryoHth,  or  a  small  frmgus.  Although  the 
stricture  may  exist  at  any  point  of  the  canalicnli,  it  is  most  frequently 
situated  at  the  spot  where  the  latter  open  into  the  sac. 

K  the  lower  punctum  should  be  obliterated  (atresia)  and  quite 
invisible  on  the  most  carefrd  search  (aided  by  a  magnifying  lens),  an 
ingenious  operation  of  Mr.  Streatfeild*  may  be  executed,  viz.,  after 
having  divided  the  upper  pnnctum  and  canaliculus,  a  fine  director 
(suitably  bent)  is  to  be  passed  by  this  aperture  into  the  inferior  cana- 
liculus, and,  if  possible,  through  the  lower  punctum ;  if  not,  the  lower 
canaliculus  can  easily  be  laid  open  upon  it.  This  operation  will  also  be 
found  very  serviceable  in  those  cases,  in  which  the  lower  punctnm  and  a 
portion  of  the  lower  canal  are  obliterated.  The  converse  may  also  be  done^ 
the  director  may  be  introduced  by  the  lower  punctum,  and  brought  out 
by  the  upper.  These  operations,  however,  often  require  considerable 
dexterity  and  patience. 

If  the  canaliculus  is  only  narrowed,  it  should  be  well  laid  open  in 

•  "  B.  L.  O.  H.  Eep.,"  ii,  4. 
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the  manner  abore  directed.  If  the  stricture  exists  at  the  neck  of  tibie 
sac,  and  is  firm  and  contracted,  it  shonld  be  freely  divided  with  a  cantda 
knife,  which  is  to  be  introduced  sheathed,  and  then,  when  it  has  arrived 
opposite  the  point  of  strictnre,  the  sheath  is  drawn  back,  and  the  blade 
uncovered.  This  instniment  is  beet  introduced  by  the  npper  canalicalns, 
which  should  have  been  previonsly  divided ;  or  the  stricture  may  be 
incised  with  Weber's  knife.  Afber  the  division,  the  stricture  mnst  be 
treated  by  the  nse  of  probes.  I  shall  retnm  to  this  subject  and  to  these 
instraments  in  treating  of  stricture  of  the  lachrymal  passages.  If  the 
lower  canalicnlns  (owing  to  a  swollen  and  thickened  condition  of  the 
lid)  remains  everted,  even  after  having  been  divided,  Mr.  Critchett* 
advises  that  a  portion  of  the  posterior  wall  of  the  canal  shonld  be  seized 
and  snipped  ont  with  scissors,  "  thus  effecting  the  treble  objects  of 
drawing  the  canal  more  inwards  towards  the  canmcle,  of  forming  a 
reservoir  into  which  the  tears  may  run,  and  of  preventing  any  rennion 
of  the  parts."  But  if  the  whole  or  the  greater  portion  of  the  lower 
canalicnlns  is  obliterated,  it  will  be  different.  In  snch  cases,  if  the 
patient  is  troubled  with  epiphora,  the  upper  canaliculus  should  be  freely 
slit  open  along  its  whole  extent,  so  that  the  tears  may  gain  an  easy 
entrance.  But  if  this  should  not  suffice,  and  the  lower  canal  be  only 
partially  obliterated,  we  should  endeavour  to  pass  back  a  very  fine 
grooved  director  from  the  opening  in  the  upper  canaliculus  into  the 
lower  one,  and  lay  this  open  upon  the  director. 


3.— INFLAMMATION  OF  THE  LACHRYMAL  SAC 

(DACRYOCYSTITIS). 

This  disease  is  frequently  very  acute  in  character,  and  is  then 
accompanied  by  intense  pain,  which  extends  to  the  corresponding 
side  of  the  head  and  face,  and  there  is,  moreover,  often  marked  con- 
stitutional disturbance  or  feverishness.  The  skin  over  the  region  of 
the  lachrymal  sac  and  its  vicinity  becomes  swoUen,  red,  and  glistening, 
and  an  oval  swelling  of  varying  size  appears  at  this  spot.  The  inflam- 
matory swelling  often  also  extends  to  the  eyelids  and  face.  The  former 
become  very  puffy  and  oedematous,  so  that  they  are  only  opened  with 
difficulty,  and  then  it  is  perhaps  noticed  that  the  conjunctiva  is  injected 
and  swollen,  and  that  there  is  a  certain  degree  of  chemosis.  From  this 
great  swelling  of  the  lids  and  face,  the  case  assumes  somewhat  the 
appearance  of  erysipelas  of  the  face,  for  which  it  might  indeed  be  mis- 
taken by  a  superficial  observer.  The  swelling  is  often  very  sensitive, 
the  patient  involuntarily  shrinking  back  from  any  attempt  to  touch  it. 

*  LeotoTM  on  the  DiseaseB  of  the  Lachiymal  Apparatus,  "  Lancet,"  1868,  toI.  2, 
p.  697. 
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If  the  inflammatoTy  symptoms  are  but  moderate,  the  sensitiyeiieBS  is 
macb  less  marked,  and  on  exerting  a  certain  degree  of  pressnre,  we 
may  be  able  to  press  out  a  small  quantity  of  pus  tbrongb  tbe  pnncta,  or 
it  may  pass  down  tbe  nasal  duct.  Tbe  swelling  and  tbickening  of  tbe 
lining  membrane  of  tbe  passages  may,  bowever,  be  so  considerable,  as 
to  prevent  tbe  exit  of  any  discbarge.  Moreover,  tbe  opening  into  the 
sac  may  bave  become  somewbat  displaced,  on  acconnt  of  tbe  swelling  of 
tbe  lining  membrane  and  tbe  enlargement  of  tbe  cavity  of  tbe  sac,  and 
tbos  offer  anotber  obstacle  to  tbe  escape  of  tbe  contents. 

Bat  wben  tbe  inflammatory  swelling  bas  somewbat  subsided,  and 
tbe  size  of  tbe  dacts  is  tbns  increased,  tbe  discbarge  may  often  be 
very  freely  squeezed  out  of  tbe  puncta,  welling  up  at  tbe  inner  angle 
of  tbe  eye  and  flowing  over  tbe  lid.  Togetber  witb  tbe  pain,  tbe 
patient  experiences  a  feeling  of  dryness  andweigbt  in  tbat  side  of  tbe 
nose ;  and  if  tbe  disease  bas  been  preceded  by  blenorrboea  of  tbe  sac, 
or  a  stricture  in  tbe  lacbiymal  passages,  tbere  is  always  a  distinct 
history  of  tbe  pre-existenoe  of  a  more  or  less  considerable  and  obstinate 
epiphora.  In  tbe  acute  inflammation  of  tbe  sac,  tbe  onset  of  tbe 
disease  is  generally  very  rapid  and  intense,  reaching  its  acme  in  the 
oourse  of  a  few  days.  It  may,  however,  be  more  protracted  and  chrome 
in  its  oourse,  and  all  tbe  inflammatory  symptoms  be  less  marked  and 
severe.  K  the  disease  is  left  to  itself,  we  find  tbat  tbe  swelling  gains 
in  size,  tbe  skin  over  it  becomes  thinner  and  tbinner,  a  distinct  feeling 
of  fluctuation  is  experienced,  and  finally,  tbe  abscess  makes  a  sponta- 
neous opening  through  tbe  skin,  and  a  considerable  amount  of  pus 
escapes.  The  perforation  is  rapidly  followed  by  a  great  diminution  in 
the  intensity  of  the  inflammatoiy  symptoms.  For  some  time,  matter 
will  continue  to  ooze  out  tbrough  tbe  opening,  but  finally,  tbe  latter 
may  close  and  cicatrize  firmly,  and  tbe  disease  become  cured ;  or  there 
may  remain  a  chronic  inflammation  of  the  sac,  which  often  proves  veiy 
obstinate  and  intractable.  Fresh  inflammatory  exacerbations  may 
supervene,  pus  be  again  collected,  and  thus  a  relapse  take  place.  In 
rare  instances,  the  inflammation  is  so  severe  as  to  destroy  the  lining 
membrane  of  tbe  sac,  and  the  latter  may  thus  become  obliterated.  Or 
again,  tbe  aperture  in  tbe  skin  may  scab  over,  pus  become  again  col- 
lected in  the  sac,  and  force  its  way  once  more  through  the  opening ; 
this  perhaps  occurring  again  and  again,  until  finally  a  fistulous 
opening  is  left,  through  which  a  thin  muco-purulent  discharge  and  tbe 
tears  constantly  ooze.  In  yet  other  cases,  the  sac  may  undergo  ulcera- 
tion at  one  point,  and  the  matter  escape  into  the  neighbouring  cellular 
tissue,  thus  giving  rise  to  a  secondary  sac  or  pouch,  perforation  may 
finally  take  place,  and  a  fistulous  opening  be  established,  leading 
(perhaps  by  a  long  track)  into  this  deverticulum.  In  some  instances, 
there  are  several  such  pouches  borrowing  beneath  the  skin  in  different 
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directions.     Thej  are,  howeyer,  generally  only  met  with  in  the  ohronio 
form  of  dacryocjBtitis. 

Inflammation  of  the  lachrymal  sac  is  often  due  to  an  extension  of 
the  inflammation  of  the  mncons  Uning  of  the  nostril  to  the  nasal  duct 
and  the  sac,  or  downwards  from  the  conjunctiva  and  canaliculus. 
Hence,  it  may  supervene  upon  nasal  catarrh,  or  conjunctivitis  (more 
especially  the  granular  form).  It  may  also  follow  blenorrhoea  of  the 
sac.  Periostitis  and  caries  of  the  nasal  bones,  more  especially  in 
persons  of  a  scrofulous  or  syphilitic  diathesis,  may  likewise  produce  it. 
It  sometimes  occurs  as  a  primary  affection,  being  then  generally  due  to 
exposure  to  cold  and  wet.  It  is  often  stated  that  erysipelas  is  a 
frequent  cause,  but  it  would  rather  appear  that  the  latter  disease  is  the 
effect,  and  not  the  cause. 

Our  chief  effort  in  treating  these  cases  must  be  directed  towards  the 
establishment  of  a  free  and  ready  exit  for  the  discharge.  This  is  best 
done  by  dividing  the  punctum  and  canaliculus  quite  into  the  sac.  If 
the  opening  into  the  latter  is  somewhat  contracted,  I  am  in  the  habit  of 
dividing  the  upper  canaliculus  with  Weber's  knife,  and  then  passing 
the  latter  into  the  sac,  and  freely  incising  its  neck.  In  this  way  a 
very  free  opening  is  obtained,  through  which  the  contents  of  the  sac 
can  be  readily  emptied,  for  a  slight  pressure  upon  the  latter  will  suffice 
to  cause  the  escape  of  the  pus.  A  probe  may  then  be  passed,  so  as  to 
dilate  the  neck  of  the  sac  and  the  nascd  duct.  But  if  the  mucous  lining 
is  much  inflamed  and  swollen,  it  is  wiser  to  abstain  from  too  much 
meddling  and  probing,  as  this  only  tends  to  irritate,  and  excite  fresh 
inflammation.  A  free  exit  having  been  obtained  for  the  discharge,  the 
pain  and  inflammatory  symptoms  soon  subside,  and,  moreover,  all 
danger  of  perforation  is  prevented.  Indeed,  by  at  once  employing  this 
mode  of  treatment,  we  may  often  avert  this  danger,  even  when  the  skin 
over  the  swelling  has  already  become  very  thin.  To  aid  in  allaying 
the  inflammation,  warm  poppy  fomentations,  or  a  leech  or  two  may  be 
applied.  But  if  the  disease  has  advanced  so  far  that  perforation  is 
imminent,  the  sac  should  be  freely  laid  open  with  a  scalpel,  and  the  pus 
evacuated.  The  incision  should  run  in  a  downward  and  outward 
direction,  and  be  sufficiently  large  to  permit  of  the  ready  escape  of  the 
discharge.  A  narrow  strip  of  lint  should  be  inserted  into  the  sac,  so 
as  to  keep  the  wound  open  for  a  few  days,  and  allow  of  the  draining 
off  of  the  matter.  A  warm  poultice  is  to  be  applied  after  the  operation, 
and  frequently  changed  for  the  first  day  or  two.  When  the  inflam- 
mation has  considerably  abated,  the  canaliculus  should  be  divided 
and  a  probe  passed  into  the  nasal  duct,  so  that  a  free  passage  may  be 
made  for  the  discharge  and  the  tears.  The  opening  into  the  sac  will 
then  soon  close  firmly,  leaving  but  a  very  slight  cicatrix  behind.  To 
hasten  the  cicatrization,  the  edge  of  the  opening  may  be  lightly  touched 
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wiih  snlphate  of  copper.  If  perforation  has  already  taJron  place  before 
the  surgeon  was  consnlted,  the  canalicnlas  and  neck  of  ihe  sac  should 
be  fireely  divided,  and  a  probe  passed.  In  snch  cases,  the  edges  of  the 
perforation  are  often  very  ragged  and  grannlar;  indeed,  there  may 
even  be  an  nlcerated  opening  of  a  considerable  size.  This  shonld  be 
touched  with  snlphate  of  copper,  a  probe  be  passed  daily  thiongh  the 
dnct,  and  then  the  fistolons  opening  will  soon  be  found  rapidly  to  heaL 
If  any  fistulous  openings  exist  in  connection  with  dererticula,  they 
should  be  freely  laid  open,  and  caused  to  heal  from  the  bottom. 

Should  a  condition  of  chronic  inflammation  of  the  sac,  aooompamed 
by  a  muco-purulent  discharge,  persist  for  some  time  after  the  perfora- 
tion is  closed,  and  the  more  acute  inflammatory  symptoms  have  dis- 
appeared, the  sac  should  be  syringed  out  with  an  astringent  lotion. 
Before  employing  this,  it  is  well  to  inject  the  sac  with  water  so  as  to 
flush  out  all  the  discharge,  and  then  a  weak  astringent  injection  (Zinc. 
8ulph.  gr.  ii — ^ir,  or  Alum  gr.  ij,  Aq.,  dist.  Jj)  should  be  employed.  This 
will  diminish  the  inflammatory  swelling  and  secretion  of  the  lachrymal 
passages.  This  injection  should  be  used  every  day,  or  every  other  day, 
according  to  circumstances,  and  will  generally  soon  produce  very  con- 
siderable improvement.  Its  strength  should  gp*adually  be  increased. 
Various  kinds  of  syringes  have  been  devised  for  this  purpose,  but  the 
best  is  a  small  graduated  glass  syringe  holding  about  half  an  ounce. 
I  am  in  the  habit  of  employing  one  made  for  me  by  Messrs.  Weiss,  which 
difiers  somewhat  from  that  in  ordinary  use.  The  instrument  consists 
of  two  separate  parts,  the  canula  and  the  syringe. 

The  silver  canula  is  of  the  size  of  Bowman's  No.  6  probe,  and  is 
about  three  inches  in  length.  At  the  top  is  a  cross  bar,  by  which  it  can 
be  easily  held  and  directed,  and  beyond  this  bar  is  a  portion  of  india- 
rubber  tubing  about  1^-inch  in  length,  ending  in  a  silver  mount 
into  which  the  nozzle  of  the  syringe  fits  firmly.  The  advantage  of  the 
india-rubber  tubing  is,  that  when  the  canula  is  passed  quite  down  into 
the  nasal  duct,  the  patient  can  lean  forward  with  his  face  over  a  basin, 
and  the  surgeon,  standing  in  front  of  the  patient,  can  bend  the  india- 
rubber  tube  forward  to  the  necessary  extent,  and  readily  insert  the 
nozzle  of  the  syringe,  and  thus  inject  the  fluid  without  any  difficulty. 
Whereas,  with  the  ordinary  silver  canula  it  is  often  difficult  to  do  so, 
on  account  of  the  prominence  of  the  brow.  The  fitting*of  the  nozzle 
into  the  canula  by  a  plain  mount  is  much  better  than  by  a  screw, 
because  if  the  screw  sticks  a  little,  or  the  patient  is  restless,  the  lining 
membrane  of  the  lachrymal  passages  may  easily  be  bruised  in  the  endea- 
vour to  screw  the  nozzle  on.  The  instrument  is  to  be  used  in  the 
following  manner : — ^The  canula  is  to  be  passed  down,  by  the  upper  or 
lower  canaliculus,  through  the  sac  into  the  nasal  duct,  and  allowed  to 
remain  there  for  five  or  ten  minutes,  so  as  to  dilate  the  passage.     The 
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patient  being  then  directed  to  lean  his  face  well  forward  over  a  basin, 
the  nozsle  of  the  syringe  is  gently  inserted  into  the  cannla,  and  the 
flnid  slowly  injected,  which  will  flow  out  through  the  nostril  into  the 
basin.  Whilst  injecting,  the  surgeon  should,  with  his  left  hand,  seize 
the  canula  by  the  cross  bar,  and  slowly  withdraw  it,  so  that  the  fluid 
may  come  in  contact  with  every  part  of  the  duct  and  sac.  The  first 
injection  should  consist  of  water,  in  order  to  wash  away  the  discharge, 
the  canula  should  then  be  re^introduced,  and  the  astringent  injection  be 
used.  Mr.  Bowman  employs  a  small  india-rubber  ball  syringe,  but 
the  stream  from  this  is  often  too  weak  to  force  its  way  through,  if  the 
lining  membnme  of  the  sac  and  duct  is  greatly  swollen,  or  the  stricture 
very  firm.  If  the  case  proves  very  obstinate,  and  the  patient  cannot 
possibly  submit  to  a  lengthened  course  of  treatment,  and  is  yet 
anxiously  desirous  to  be  relieved  of  the  complaint,  it  may  be  necessary 
to  destroy  the  sac,  but  such  a  course  should  only  be  followed  in  very 
rare  and  exceptional  instances.  I  shall,  however,  return  to  this  subject 
when  treating  of  blenorrhoea,  and  of  obstinate  strictures  of  the  duct 
and  sac. 

4.— BLENORRHOEA  OP  THE  SAC  (MUCOCELE). 

This  disease  is  often  developed  very  slowly  and  insidiously,  coming 
on  without  the  patient  bdbig  almost  aware  that  there  is  anything  the 
matter,  except  perhaps  a  little  epiphora,  and  a  slight  and  occasional 
swelling  in  the  region  of  the  lachrymal  sac,  accompanied,  if  the  latter 
is  pressed,  by  a  little  oozing  out  of  turbid,  viscid  discharge,  which, 
passing  over  the  cornea,  dims  the  sight.  The  swelling  of  the  sac 
varies  considerably  in  size  and  hardness.  It  is  generally  elastic  and 
firm,  and  the  skin  somewhat  red ;  on  squeezing  out  the  discharge,  the 
tip  of  the  finger  sinks  a  little  into  the  skin.  The  distension  of  the  sac 
undergoes  considerable  alterations,  varying  with  the  changes  in  the  tem- 
perature, and  the  exposure  to  which  the  patient  subjects  himself.  As 
long  as  the  weather  is  warm  and  dry,  the  patient  may  be  quite  free 
from  any  trouble,  but  as  soon  as  he  exposes  himself  to  a  cold  bleak 
wind  or  a  damp  atmosphere,  the  sac  becomes  inflamed  and  swollen,  the 
eye  is  watery,  and  on  pressure  upon  the  sac,  a  copious  discharge 
wells  up  through  the  puncta.  The  frequent  recurrence  or  long  exist- 
ence of  this  condition,  leads  to  a  thickened  and  villous  state  of  the 
lining  membrane  of  the  sac  and  ducts,  and  the  secretion  becomes  more 
thick  and  muco-purulent  in  character.  J£  it  constantly  regurgitates 
through  the  puncta,  these  and  the  canaliculi  may  become  somewhat 
dilated.  Stricture  of  some  part  of  the  nasal  duct,  or  of  the  canaliculus 
near  its  opening  into  the  sac,  if  it  has  not  already  occurred,  will 
generally  soon  supervene. 

In  some  cases,  the  sac,  instead  of  being  thickened  and  hypertrophied. 
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becomes  tluimed  and  greatly  distended ;  being  filled  with  a  tbin,  glaiiy, 
viscid  fluid  which  flows  down  the  nasal  duct,  or  oozes  np  through  the 
pnncta. 

Blenorrhoea  of  the  lachiymal  sac  is  almost  always  met  with  as  a 
secondary  afiection,  being  often  consecutive  upon  an  inflammation  of 
the  Schneiderian  membrane,  which,  ascending  along  the  nasal  duct^ 
has  reached  the  sac.  Hence  nasal  catarrh,  and  periostitis  or  caries  of 
the  nasal  bones  are  not  unfrequent  causes  of  the  disease.  Or  it  may 
supervene  upon  inflammation  of  the  conjunctiva  (more  especially 
granular  ophthalmia),  or  of  the  edge  of  the  lid.  Malposition  or  con- 
traction of  the  puncta,  or  a  narrowing  or  stricture  of  the  lachrymal 
canal  also  often  produce  it.  Indeed,  obstructions  in  the  lachrymal 
passages,  either  above  or  below  the  sac,  are  very  fruitful  sources  of 
blenorrhcea.  This  disease  is  therefore  often  met  with  in  cases  in 
which  there  is  a  narrowing,  obliteration,  or  eversion  of  the  puncta ;  or 
a  contraction  or  stricture  of  the  canaliculus  or  of  the  nasal  duct,  which 
may  be  due  to  inflammatory  swelling  of  the  lining  membrane,  or  to 
presence  of  cicatrices.  Polypi  or  other  growths,  which  by  compression 
narrow  or  obstruct  the  duct,  may  also  give  rise  to  it.  Persons  in 
whom  the  root  of  the  nose  is  very  flat  and  brodd,  and  the  eyes  far 
apart,  are  very  subject  to  diseases  of  the  lachrymal  apparatus,  on 
account  of  the  diminution  of  the  antero-posterior  diameter  of  the 
duct.  But  the  same  thing  may  occur,  as  Arlt  and  Wecker  point 
out,  if  the  nose  is  very  prominent  and  narrow,  so  that  the  passage 
is  much  narrowed  laterally.  BlenorrhoBa  of  the  sac  often  super- 
venes upon  acute  inflammation  of  the  latter,  which,  after  having  per- 
haps caused  repeated  perforation  and  escape  of  the  discharge,  passes 
over  into  a  state  of  chronic  inflammation,  accompanied  by  a  thinnish 
muco-purulent  discharge.  Acute  inflammatory  exacerbations  recur 
every  now  and  then,  and  a  more  or  less  extensive  and  firm  stricture 
of  the  lachrymal  or  nasal  duct  is  almost  always  present. 

Only  in  very  rare  instances  do  we  find  that  the  disease,  if  left  to 
itself,  undergoes  any  considerable  or  permanent  improvement,  much 
less  a  cure.  For  even  in  spite  of  the  best  and  most  patient  treatment, 
it  often  proves  very  obstinate  and  intractable.  The  lining  membrane 
of  the  sac  and  duct  becomes  hypertrophied  and  swollen,  and  often 
undergoes  extensive  cicatricial  changes,  being  transformed  into  a  fibro- 
tendinous  tissue,  and  the  discharge  becoming  thin,  glairy,  and  viscid, 
or  in  some  cases  of  a  thick  gluey  character  (Stellwi^). 

Strictures  of  the  lachrymal  passages  vsrj  very  considerably  in  extent, 
firmness,  and  situation.  Their  most  frequent  seat  is  the  point  where 
the  canaliculi  open  into  the  sac,  or  where  the  latter  passes  into  the 
nasal  duct ;   but  they  may  also  be  situated  at  a  lower  part  of  the 
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duct,  and  hence  tihe  necessity  of  always  passing  the  probe  tlirongli  the 
whole  length  of  the  latter,  in  order  that  we  may  ascertain  whether  any 
strictnre  exists  at  its  lower  portion.  If  the  stricture  be  due  to  a 
thickened,  swollen  condition  of  the  lining  membrane,  and  if  it  be  con- 
siderable in  extent,  it  will  oppose  a  certain  degree  of  obstruction  to  the 
passage  of  the  probe,  and  will  embrace  the  latter  firmly  and  closely,  but 
will  yield  to  the  gentle  yet  steady  pressure  of  the  probe.  The  dense 
cicatricial  stricture  affords  a  more  obstinate  resistance,  and  it  may  be 
difficult  to  pass  even  a  very  small  probe,  without  employing  a  consider- 
able degree  of  force.  The  symptoms  to  which  a  stricture  gires  rise,  are, 
epiphora,  blenorrhoea  or  inflammation  of  the  sac,  and  a  glairy,  viscid 
or  muco-purulent  discharge. 

The  first  and  fundamental  principle  in  the  treatment  of  blenorrhoea 
of  the  sac  and  stricture  of  the  lachrymal  passages  is,  to  divide  one  or 
both  puncta  and  canaliculi,  and  to  pass  a  probe  down  through  the  nasal 
duct.  The  mode  of  dividing  the  puncta  and  the  canaliculi  has 
been  already  described.  The  probes  which  are  best  adapted  for  cathe- 
terization, are  those  of  Mr.  Bowman,*  which  are  made  of  silver,  and  of  six 
different  sizes.  No.  1  is  very  small,  like  a  fine  hair  probe ;  No.  6  is  about 
•gi^  of  an  inch  in  diameter.  Mr.  Teale  Pridgin,  of  Leeds,  recommends 
a  bulbed  probe,  which  is  also  preferred  by  Mr.  Critchett,t  who  thinks 
that  it  passes  more  readily,  and  is  less  apt  to  lacerate  the  mucous 
lining,  or  to  make  a  false  passage.  I,  as  a  rule,  use  Mr.  Bowman's 
probes,  but  frequently  employ  a  considerably  larger  size  than  No.  6. 
The  instrument  is  to  be  introduced  in  the  following  manner : — ^The  end 
of  the  probe  having  been  slightly  bent,  so  that  it  may  pass  more  readily 
forward  into  the  nasal  duct,  its  point  should  be  inserted  vertically  into 
the  lower  punctum,  the  skin  being  at  the  same  time  put  on  the  stretch, 
and  then  passed  horizontally  along  the  opened  canaliculus  until  its 
extremity  reaches  the  inner  wall  of  the  sac,  which  is  easily  recognised 
by  its  presenting  a  hard,  bony  obstruction  to  the  probe.  The  latter  is 
then  to  be  turned  vertically,  the  convexity  of  the  bend  looking  back- 
wards, and  slowly  and  gently  passed  into  the  sac ;  when  the  latter  is 
gained,  the  direction  of  the  instrument  must  be  slightly  altered,  the 
point  being  directed  somewhat  outwards  and  forwards,  so  that  it  may 
readily  pass  into  the  nasal  duct,  through  which  it  is  to  be  pushed  until 
it  reaches  the  floor  of  the  nose.  When  the  lining  membrane  of  the  sac 
and  of  the  duct  is  much  swollen  and  hypertrophied,  it  is  sometimes 
rather  difficult  to  find  this  entrance,  as  it  may  be  somewhat  displaced 
or  contracted,  or  more  or  less  covered  by  a  small  fold  of  the  mucous 
membrane,  which  thus  forms  a  little  valve  over  it.  If,  after  some 
careful  searching,  we  do  not  succeed  in  finding  the  opening  into  the  nasal 

•  "  B.  L.  O.  H.  Bep.,"  i,  10.  f  "  Lancet,"  1864,  voL  i,  147. 
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duct,  it  is  better  to  withdraw  the  probe  and  to  wait  for  a  day  or  two 
until  the  inflammatory  swelling  has  subsided,  than  to  attempt  to  force 
the  passage  of  the  probe ;  for  this  may  not  only  produce  seyere  laoera* 
tion  of  the  membrane,  but  lead  to  the  formation  of  a  fiailse  passage; 
or  the  probe  should  be  withdrawn,  its  cnrrature  somewhat  altered,  and 
then  be  again  inserted,  in  the  hopes  of  finding  the  aperture.  The  first 
probe  that  is  passed  should  only  be  of  medium  size  (No.  3  or  4*  of 
Bowman),  but  if  the  stricture  is  yery  considerable,  No.  2,  or  eyen 
No.  1,  may  haye  to  be  tried  before  it  can  be  passed.  The  instrument 
should  be  allowed  to  remain  in  the  duct  for  fiye  or  ten  minutes,  and 
then  gently  withdrawn,  and  this  catheterization  should  be  repeated 
eyery  day  or  eyery  other  day,  according  to  the  exigencies  of  the  case. 
The  size  of  the  probe  should  be  increased  until  we  arriye  at  No.  6. 
If  the  probe  is  arrested  at  the  point  where  the  canaliculi  join  the  sac, 
the  skin  near  the  tendo  oculi  will  be  moyed  with  the  moyement  of  the 
probe,  and  an  elastic  obstruction  be  felt ;  whereas,  when  the  instnunent 
has  entered  the  sac,  the  skin  does  not  wrinkle  or  moye. 

The  sac  often  becomes  considerably  diminished  in  size,  and  its 
walls  thinned,  if  on  account  of  displacement  of  the  puncta,  or  stricture 
of  the  canaliculi,  the  sac  has  been  empty  for  a  yery  long  period.  We 
then  find  great  difficulty  in  introducing  the  probe  into  the  sac,  as  it 
repeatedly  slips  out  again.  In  many  cases,  it  suffices  to  open  the  lower 
canaliculns  and  to  pass  the  probe  through  it ;  in  others  it  may  be  neces- 
sary also  to  diyide  the  upper  one.  This  is  more  especially  the  case  if 
we  desire  to  get  a  yery  free  opening  into  the  sac,  to  pass  an  extra  sized 
probe,  or  if  there  exists  any  stricture  at  the  entrance  of  the  sac, 
where  the  canaliculi  open  into  it.  If  the  latter  be  the  case,  I 
prefer  to  open  the  upper  punctum  and  canaliculus  with  Weber's  beak* 
pointed  knife,  the  point  of  which  should  then  be  passed  quite  down  into 
the  sac,  and  the  internal  palpebral  ligament  freely  diyided  sub- 
cutaneously.  In  doing  so,  the  slightly  conyex  cutting  edge  of  the 
blade  should  be  turned  forwards  and  outwards,  and  the  int^nal 
palpebral  ligament  diyided  subcutaneously,  with  a  slightly  sawing 
moyement.  It  will  be  felt  to  grate  a  little,  and  its  diyision  is  followed 
by  more  or  less  *  copious  bleeding.  This  haying  been  done,  a  probe 
should  be  passed  down  to  ascertain  the  exact  situation,  nature,  and 
extent  of  any  existing  stricture.*  Weber  uses  for  this  purpose 
a  graduated  bi-conical  sound,  which  increases  yery  rapidly  in  size 
from  the  point  upwards.  This  is  to  be  forced  through  the  stricture, 
if  the  latter  readily  yields ;  if  this  is  not  the  case,  but  the  lining 
membrane  is  much  swollen  and  inflamed,  it  is  better  to  postpone  the 
probing  for  a  few  days,  until  the  inflammatory  swelling  has  subsided, 

•  Vide  Weber's  articles  on  DiBeases  of  the  Lachrymal  Apparatus,  *'  A.  f.  O.," 
Tiii,  1, 107 ;  and  *<  KL  Monatobl.,"  1868. 
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to  hasten  which  end,  injections  of  water  and  of  astringent  lotions  are  to 
be  employed.  The  internal  palpebral  ligament  may  also  be  divided  with 
Bowman's  cannla  knife ;  the  upper  canaUcolus  is  to  be  freely  divided, 
and  then  the  point  of  the  knife  is  to  be  passed,  sheathed,  into  the  sac, 
the  sheath  withdrawn,  and  the  ligament  divided  subcutaneonsly ;  or 
the  director  and  cataract  knife  may  be  nsed.  Weber's  knife  will,  how- 
ever, be  fonnd  more  convenient  for  this  purpose.  The  opening  into 
the  sac  may  also  be  widened  with  Bowman's  dilator,  the  blnnt  blades 
of  which,  in  separating  like  those  of  scissors,  dilate  the  opening  into 
the  sac 

For  some  years  past,  bougies  of  laminaria  digitata  have  been 
used  by  several  surgeons  of  eminence.  They  were  first  introduced 
fi)r  this  purpose  by  Mr.  Gouper,  and  have  been  extensively  employed 
by  him  and  Mr.  Critchett.  I  have  also  often  used  them  with  marked 
success  in  cases  of  very  obstinate  stricture.  Their  peculiar  advantage 
consists  in  their  imbibing  the  fluid  in  the  lachrymal  passages, 
and  swelling  up  to  double  and  treble  their  original  size.  But  there 
is  the  danger  that  they  may  swell  up  to  such  an  extent  beyond  the  point 
of  stricture,  that  the  dilated  bulbous  part  can  only  be  drawn  back 
through  the  stricture  at  the  expense  of  much  contusion  or  even 
laceration  of  the  lining  membrane  at  this  point,  or,  what  is  still  worse, 
that  in  the  great  effort  to  extract  the  probe  it  may  break  short,  and 
necessitate  its  excision.  The  best  mode  of  obviating  these  difficulties, 
and  yet  at  the  same  time  to  produce  a  slow  and  gradual  .dilatation,  is 
to  draw  back  the  probe  a  very  little  at  intervals  of  a  minute  or  so,  in 
order  that  it  may  not  have  time  to  swell  up  considerably,  below 
the  stricture.  By  this  gradual  retraction,  the  latter  will,  moreover, 
be  gently  dilated  by  the  enlarg^ing  probe.  By  pursuing  this  method, 
and  by  always  being  extremely  careful  to  use  these  probes  with 
delicacy  and  gentleness,  I  have  found  great  benefit  from  their  employ- 
ment. Their  use,  however,  requires  so  much  supervision,  that  it 
is  somewhat  difficult  to  find  sufficient  time  in  hospital  practice ;  where 
the  patients  are  so  numerous,  that  one  may  easily  forget  to  withdraw 
the  probe  a  little  at  short  intervals,  and  let  it  swell  up  too  much.  In 
order  to  limit  the  dilatation  to  the  point  of  stricture,  the  rest  of 
the  bougie  may  be  covered  with  copal  varnish. 

If  the  blenorrhoea  proves  obstinate,  and  the  discharge  as  well  as 
the  swelling  of  the  sac  and  duct  continue,  great  benefit  is  found  from 
the  systematic  use  of  astringent  injections,  of  sulphate  of  zinc,  alum, 
or  acetate  of  lead.  Their  strength  must  vaiy  according  to  the  amount 
and  nature  of  the  discharge  and  the  degree  of  swelling  of  the  lining 
membrane.  Before  their  use,  the  sac  must  be  washed  out  with  an 
injection  of  water.  The  patient  should  also  be  directed  frequently  to 
press  out  the  discharge,  for  if  it  is  allowed  to  accumulate  in  the  sao 
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and  to  become  decomposed,  it  proyes  a  source  of  ponsiderable  iniMkn^ 
and  maj  even  set  np  acnte  inflammation  of  the  sac. 

Dr.  Stilling  of  Cassel,  has  devised  a  cnre  for  sfarictnres  of  tbe 
lachiTmal  passages  by  internal  incision.*  The  pnnctnm  haTiii^  been 
divided,  he  passes  down  a  probe  and  finds  the  exact  seat  of  the  stric- 
ture, then  withdraws  the  probe  and  passes  down  his  knifef  (Fig.  86) 
to  the  strictore,  and  divides  it  in  three  or  fonr  directions. 
Fig.  86.  This  having  been  done,  he  withdraws  the  knife,  re-introdnoeB 
the  probe,  and,  if  another  stricture  is  fonnd  finiher  down, 
also  divides  this.  Dr.  Warlomont,  in  a  verj  recent  arfcicde  in 
the  *'  AnnaJes  d'Ocolistiqne,"  %  speaks  in  the  wannest  tenns 
of  his  g^reat  and  immediate  success  with  this  operataosn,  and 
recites  several  cases.  He  operates  in  the  following  manner : — 
The  upper  pnnctom  having  been  divided  with  Weber*s  knifis, 
he  next  passes  Weber's  bi-oonical  sound  down  into  the  nasal 
duct^  and  leaves  it  there  for  a  few  minutes.  On  its  removal, 
he  immediately  passes  Stilling's  knife  completely  down  into  tiia 
nasal  duct,  so  that  its  whole  blade  disappears,  and  then  incises 
the  duct  in  three  or  four  directions,  until  the  knife  can  be 
turned  quite  fi:eely  in  all  directions.  No  dilator  or  probe  is 
introduced  after  the  operation;  and,  according  to  Stilling  and 
Warlomont,  even  severe  and  obstinate  cases  are  thus  imme- 
diately and  permanently  cured.  The  favourable  action  of  this 
operation  appears  to  be  chiefly  due  to  its  affording  a  very  firee  exit  to 
the  contents  of  the  sac 

Dr.  Herzenstein  proposes  the  forcible  dilatation  of  the  strictore,  on 
the  principle  of  Mr.  Barnard  Holt's  dilatation  of  stricture  of  the  urethra. 
We  sometimes  find  that  the  alterations  in  the  lining  mCTtibrane  of 
the  sac  are  so  great,  that  they  persist  even  after  the  passage  of  the  tears 
is  unobstructed ;  and  then  it  may  be  necessary  to  have  recourse  to  some 
direct  treatment  of  the  sac.  Thus,  if  the  latter  is  not  only  much  dilated, 
but  also  thickened  and  secreting  much  muco-pumlent  discharge, 
Mr.  Bowman  has  dissected  out  the  anterior  half  of  the  thickened  sac 
Mr.  Critchett  has  treated  such  cases  successfully  by  laying  open  the  sac, 
and  destroying  a  portion  of  the  interior  with  potassa  cum  caloe.    As 

^  Vide  Dr.  Stilling's  brochure,  *'  Ueber  die  Heilung  der  Terengenmgen  dcr 
Thrinenwege  mittelBt  der  Innem  IndBion.'*    CasBol,  1868. 

t  The  blade  of  this  knife  is  13  nun.  long,  8  nun.  broad  nearest  the  handle,  and 
gradually  narrows  down  to  }  mm.  at  the  point,  which  is  somewhat  rounded  bat 
cutting.  The  blade  passes  oyer  into  a  flat  stem,  which  ib  about  the  axe  of  Bowman'a 
largest  probe,  and  is  attached  to  the  handle.  The  back  of  the  blade  should  be 
made  strong  and  rather  wedge-shaped,  and  its  temper  should  not  be  too  fine,  other> 
wise,  it  may  easilj  break  or  a  portion  of  it  chip  ofi*,  in  forcing  it  through,  or  in 
incising  the  stricture.    This  knife  maj  be  obtained  of  Mesflrs.  Weiss. 

X  '*  Annales  d'Oculiatique,"  Oct.,  1868. 
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this  oondition  of  the  lining  membrane  of  the  sac,  as  well  as  the  oon-. 
siderable  dilatation  of  the  latter,  are  to  a  great  extent  maintained  and 
increased  by  the  constant  flow  of  the  tears  into  the  sac,  Weber*  has 
remedied  this  by  producing  an  eversion  of  the  pnnctum,  so  that  the 
tears  cannot  flow  into  the  canalicnlns ;  thus  causing  them  to  collect 
in  the  little  reserroir,  formed  by  the  lower  Kd  being  slightly  turned 
away  from  the  eyeball.  He  gains  this  end,  by  passing  a  needle,  armed 
with  a  stout  thread,  through  the  skin  and  muscle  close  to  the  punctum, 
and  bringing  it  out  again  a  little  frirther  inwards,  so  as  to  embrace  the 
punctum  and  a  small  fold  of  the  skin  within  the  suture,  which  is  to  be 
tightly  knotted.  This  will  readily  produce  a  slight  ectropium,  and 
the  beneficial  effect  of  preventing  the  entrance  of  the  tears  into  the 
lachrymal  sac,  will  generally  be  already  evident  within  24  hours 
afterwards.  I  have  sometimes  gained  great  benefit  in  such  cases  from 
the  application  of  a  firm  compress  bandage  over  the  sac,  which  pre- 
vents the  entrance  of  the  tears.  This  mode  of  treatment  is  also  of 
great  use  in  those  cases  in  which  the  sac  is  much  thiimed  and  dilated, 
and  secretes  a  large  quantity  of  thin  glairy  discharge.  Mr.  Critchettf 
has  devised  an  ingenious  little  truss,  so  as  to  keep  up  a  gentle  and  con- 
tinuous pressure. 

If  the  stricture  is  very  firm  and  dense,  and  there  is  much  tendency 
for  it  to  close  after  the  removal  of  the  probe,  a  style  may  be  passed  into 
the  duct  by  the  slit  canaliculus,  and  left  in  for  a  few  days.  The  upper 
portion  is  to  be  very  thin  and  bent  at  a  very  acute  angle,  so  as  to  be 
bent  over  the  lower  lid,  thus  keeping  the  other  portion  in  sitti.  The  bent 
portion  may  also  be  made  so  thin  and  small,  that  it  will  lie  along  the 
opening  made  in  the  lower  punctum,  and  thus  be  invisible.  Mr.  Bow- 
man first  introduced  this  mode  of  treatment,  and  it  is  often  attended 
with  success,  but  in  some  cases,  the  style  sets  up  a  considerable  degree 
of  irritation,  and  may  even  give  rise  to  ulceration  if  it  is  left  in  too 
long.  The  size  of  the  style  should  be  gradually  increased  as  the 
stricture  yields,  until  it  has  attained  dimensions  considerably  larger 
than  Bowman's  probe  No.  6.  Dr.  Seeley  of  Cincinnati  informs  me, 
that  he  uses  this  mode  of  treatment  to  a  very  considerable  extent,  and 
with  marked  success.  The  old-fashioned  style,  which  used  to  be  inserted 
into  the  nasal  duct  through  an  external  opening  in  the  sac,  has  fallen 
into  well-merited  and  almost  entire  disuse.. 

In  very  severe  and  obstinate  cases  of  chronic  inflammation  of  the 
sac,  accompanied  perhaps  by  ulceration  and  periostitis,  and  a  severe 
stricture  or  even  closure  of  the  duct,  cases  which  resist  every  mode  of 
treatment  and  prove  a  gpreat  and  constant  source  of  annoyance  and 


•  *'  Kl.  MonatobL"  1865, 106. 

t  Lectuies  on  DmaaoB  of  Lachiymal  Apparatus,  *'  Lancet,"  1864»  1, 148. 
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tronble  to  the  patient,  it  may  be  necessary  to  obliterate  the  sac.  This 
is  also  indicated  if  the  patient  cannot  remain  nnder  medical  treatment 
for  a  sufficient  length  of  time  to  lead  to  any  reasonable  hope  of  benefit 
by  the  nsual  mode  of  treatment,  and  is  yet  rery  anxions  to  be  relieyed 
from  this  very  troublesome  affection.  This  mode  of  treatment  should, 
I  think,  be  only  adopted  in  very  exceptional  cases,  which  have  resisted 
every  other  means  of  treatment.  For  it  is  surprising  what  a  degree 
of  improvement  may  often  be  attained  by  treating  these  cases  witli 
patience  and  care,  although  it  must  be  confessed  that  a  very  long  time 
is  but  too  frequently  required  before  much  improYement  takes  place. 
Obliteration  of  the  sac  is,  moreover,  only  indicated  if  the  natural  secre- 
tion of  the  tears  is  not  considerable,  so  that  they  are  nearly  entirely 
carried  off  by  evaporation,  otherwise,  great  and  annoying  epiphora 
remains  after  the  destruction  of  the  sac. 

Various  methods  of  destroying  the  sac  have  been  devised  and  recom- 
mended. At  one  time,  the  actual  cautery  was  extensively  employed  for 
this  purpose,  but  lately  the  galvano-caustic  apparatus  has  been  largely 
substituted  for  it.  The  sac  is  to  be  op^ied  by  a  free  incision,  which  is 
to  extend  likewise  through  the  tendo-oculi  into  the  upper  portion  of  the 
sac,  which  forms  a  cul  de  sac  above  the  tendon,  and  thoroughly  cleansed 
out.  When  the  haemorrhage  has  ceased,  the  lips  of  the  wound  are  to 
be  kept  apart  by  Manfredi's  speculum,  which  is  moreover  provided 
with  side  plates  to  prevent  the  cheek  irom  being  burnt.  Ti^pteft^  of 
the  actual  cautery  or  the  galvano-caustio  apparatus,  various  caustics 
are  often  employed,  0.^.,  nitrate  of  silver,  butter  of  antimony,  potassa  c. 
calce,  perchloride  of  iron,  etc.  I  myself  prefer  the  nitrate  of  sOver, 
which  I  first  saw  employed  for  this  purpose  with  great  success  by 
Yon  Graefe.  It  is  easily  manageable,  very  safe,  and  leaves  the 
smoothest  and  least  unsightly  cicatrix  of  any  caustic.  Before  attempt- 
ing to  destroy  the  sac,  the  puncta  and  oanaliculi  must  always  be  first 
obliterated,  so  as  to  stop  the  entrance  of  tears  into  the  sac,  other- 
wise their  admission  will  prevent,  or  at  least  greatly  retard,  the 
adhesive  inflammation  and  obhteration  of  the  sac.  The  best  method 
of  closing  the  puncta  and  canalicuh  is  to  pass  into  them  a  very  fine 
probe,  coated  with  nitrate  of  silver,  or  a  thin  hot  wire,  which  will  set 
up  adhesive  inflammation^  thus  obliterating  the  pxmcta,  and  closing  the 
canaliculi.  When  this  end  has  been  obtained,  the  sac  must  be  kid 
open  to  it>s  whole  extent  by  a  free  incision,  thoroughly  cleansed  out, 
and  when  the  bleeding  has  entirely  ceased,  the  walls  of  the  sac  should 
be  touched  with  nitrate  of  silver.  Gold  compresses  should  be  applied 
to  diminish  the  inflammatory  symptoms.  The  nitrate  of  silver  should 
be  repeated  several  times,  at  intervals  of  about  two  days,  before  the 
epithelium  is  formed.  Or  at  the  end  of  forty-eight  hours  the  thick 
eschar  should  be  completely  removed,  and  a  small  firm  compress  be 
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applied  to  the  sac,  so  as  to  bring  its  raw  surfaces  together,  a  firm 
bandage  being  placed  oyer  the  compress,  in  order  to  keep  it  in  situ. 

At  the  Ophthalmological  Congress,  held  at  Heidelberg  this  antnmn. 
Dr.  Berlin  narrat^ed  several  cases  of  very  obstinate  and  severe  disease  of 
the  sac,  in  which  he  obtained  a  sncoessftd  result  by  extirpation  of  the 
latter. 

In  severe  and  intractable  oases  of  epiphora,  inflammation  of  the 
sac,  etc.,  the  extirpation  of  the  lachrymal  gland  has  been  strongly 
urged  by  several  surgeons,  more  especially  by  Mr.  Zachariah  Laurence,* 
who  has  practised  it  extensively;  it  has  also  been  employed  by 
Mr.  Carter,  Dr.  Taylor,  Mr.  Windsor,  and  others. 

6.— FISTULA  OF  THE  LACHRYMAL  SAC,  ETC. 

By  this  term  is  understood  a  communication  between  the  lachrymal 
sac  or  passages  and  the  external  integument.  I  have  already  men- 
tioned, when  speaking  of  the  inflammation  of  the  sac,  that  after 
spontaneous  perforation  of  the  latter,  a  more  or  less  extensive  fistulous 
opening  may  be  left,  which  may  prove  very  obstinate  and  intractable 
if  there  is  a  very  firm  or  impassable  stricture,  or  considerable  disease 
of  the  bone.  Caries  and  necrosis  of  the  bony  walls  of  the  sac  are  a 
very  frequent  cause  of  fistula.  The  latter,  on  the  other  hand,  is  but 
very  rarely  produced  by  direct  injury,  or  a  wound  of  the  sac.  The 
fistula  may  either  open  directly  into  the  sac,  or  there  may  exist  a 
fistulous  track  of  varying  length.  The  edges  of  the  fistula  may  be  at 
first  swollen,  irregular,  and  somewhat  ulcerated,  the  ulceration  perhaps 
extending  to  some  distance  from  the  aperture.  But  after  a  time  it 
contracts  in  size,  its  margin  becomes  smoother,  and  finally,  only  a  very 
minute  opening,  which  hardly  admits  the  finest  probe,  may  be  left,  this 
is  sometimes  termed  capillary  fistula.  K  the  orifice  is  retracted,  and 
its  edges  covered  with  healthy-looking  skin,  the  minute  aperture  may 
be  easily  overlooked,  but  on  pressing  the  sac,  a  small  tear-drop  will  be 
seen  to  exude. 

The  best  treatment  for  lachrymal  fistula  is  that  of  slitting  up  the 
puncta,  dividing  the  internal  palpebral  ligament,  and  passing  a  probe 
down  frequently.  K  the  passage  is  free,  this  will  generally  cause  the 
fistula  to  heal  in  the  course  of  a  few  days.  But  if  the  passage  is 
impermeable,  or  the  disease  of  the  bone  extensive,  it  may  be  necessary 
to  obliterate  the  sac,  or  to  force  the  passage.  The  latter  is  to  be  done 
with  one  of  Bowman's  probes  or  Weber's  dilator.  But  extreme  care 
must  be  taken  to  do  this  with  delicacy,  for  if  rude  force  be  used,  much 
mischief  is  sure  to  accrue.     In  the  capillary  fistula,  the  edges  of  which 

*  Vide  Mr.  Laurence's  artide,  "  On  BemoTal  of  the  Lachrymal  Ghland  as  a 
radical  cure  for  LacluTmal  Disease/'  *'  Ophthahnio  Beyiew,"  No.  12. 
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are  oorered  by  smooth  skiii,  it  is  sometimes  adyisable  to  pare  the  edges, 
ao  as  to  make  them  raw,  and  then  to  close  the  minute  apertme  with  a 
Batnre,  which  will  Cttose  the  opening  to  heal  by  first  intention. 

Polypi  of  the  sao  are  of  rare  occurrence.  They  closely  resemUe 
nasal  polypi  in  stmctnre,  and  may  attain  the  size  of  a  small  nut. 
They  give  rise  to  a  peculiar  feeling  of  resilience  and  elasticity  to  the 
finger,  and  although  on  pressure  a  certain  quantity  of  glairy  or  muco- 
purulent fluid  may  be  evacuated,  yet  we  cannot  empty  the  sao  com- 
pletely. On  incising  it,  some  fluid  escapes,  and  the  polypus  (like  a 
gelatinous  mass)  springs  into  the  wound.*  K  the  sac  is  extensively 
diseased,  or  there  is  a  very  Ann  stricture  of  the  nasal  duct,  it  may  be 
necessary  to  obliterate  the  sac  after  the  removal  of  the  polypus. 

Cases  of  hemorrhage  into  the  sac,  producing  thus  an  imperme- 
ability of  the  latter,  are  of  rare  occurrence.  Two  instances  of  this 
kind  have  been  recorded  by  Von  Graefef.  The  presence  of  chalky 
concretions  (daCTyoHths)  in  the  ducts  or  in  the  lachrymal  sac  is  also  but 
rarely  observed. 

Whilst  in  some  instances,  there  is  an  absence  of  the  punctum  in 
either  lid,  which  is  generally  due  to  its  obliteration  by  inflammation, 
it  may  also  occur  that  there  is  more  than  one  punctum.  These  sup- 
plementary puncta  are  generally  met  with  in  the  lower  lid,  and  are 
situated  quite  close  to  the  punctum  proper^. 

•  Tide  a  case  of  Yon  Graefe's,  "A.  f.  O./'  i,  283. 

t  "  A.  f.  O.,"  ui,  1,  887. 

X  Tide  cases  of  Supplementary  Poncta  recorded  amongst  others  by  V.  Gbaefe, 
"  A.  f.  O.,"  i,  1,  288  s  Weber,  ib.,  yiii,  i,  1,  852 ;  and  Zehender,  '*  Klin.  Monatebl.," 
1868,  p.  894. 
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DISEASES   OF  THE  ORBIT. 


1.— INFLAMMATION  OF  THE   OBLLULAR  TISSUE  OF  THE 

ORBIT  (CELLULITIS  ORBITS). 

Thi  symptoinB  and  course  of  this  disease  are  generally  of  a  very  acnte 
and  severe  infiammatory  character.  The  eyelids  become  rapidly 
swollen,  red,  and  hot,  the  palpebral  and  ocnlar  conjunctiva  mnch 
injected,  and  there  is  mostly  great  serons  chemosis,  snrronnding  the 
cornea  in  the  form  of  a  thick  dosky-red  monnd,  the  edges  of  which 
may  even  overlap  and  partially  hide  the  cornea.  The  patient  com- 
plains of  intense,  intermittent  pain  in  and  around  the  eye,  and  extend- 
ing over  the  corresponding  side  of  the  forehead.  There  is  also  generally 
marked,  febrile  constitutional  disturbance ;  and  if  the  inflammation 
should  extend  from  the  orbit  to  the  cranium,  severe  cerebral  symptoms 
will  supervene.  The  eyeball  soon  becomes  protruded.  At  the  outset 
of  the  disease,  this  protrusion  is  not  veiy  marked,  and  may  only  become 
evident  when  the  two  eyes  are  compared.  But  when  the  inflammatory 
swelling  of  the  orbital  cellular  tissue  increases,  and  still  more  when  pus 
is  formed,  the  exophthalmos  rapidly  augments,  perhaps  even  to  such 
a  degree,  that  the  dusky,  swollen  lids  can  no  longer  be  closed  over  the 
eyeball,  but  the  latter  projects  more  or  less  between  them.  If  the  pus 
collects  chiefly  at  the  bottom  of  the  orbit,  the  protrusion  is  uniform, 
and  straightforward  in  the  axis  of  the  eyeball,  and  not  in  one  par- 
ticular direction,  as  is  generally  the  case  in  the  exophthalmos  accom- 
panying periostitis  of  the  orbit.  The  movements  of  the  eyeball  are 
also  uniformly  impaired,  and  not  especially  so  in  one  direction.  If  the 
patient  attempts  to  move  the  eye,  or  it  is  toudied,  more  especially  if  it 
is  slightly  pushed  back  into  the  orbit,  intense  pain  is  produced.  But 
this  is  not  the  case  if  the  point  of  the  little  finger  be  gently  passed 
along  and  somewhat  beneath  the  edge  of  the  orbit,  and  we  do  not  find 
a  special  point,  where  its  touch  excites  great  pain,  as  is  the  case  in 
periostitis.  The  formation  of  pas  is  generally  accompanied  by  well- 
marked  rigors. 
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From  the  exposure  of  the  protruded  ejeball  to  the  atmosphere,  the 
secretioiiB  on  the  surface  of  the  coujunctiya  and  the  chemotic  swelling 
become  dried  in  the  form  of  hard,  dark  cmsts.  The  surface  of  the 
oomea  may  also  become  roughened  and  clouded,  firom  desiccation  of  its 
epithelium  and  its  exposure  to  mechanical  irritants.  The  sight  is  often 
much  impaired  by  the  stretching  of,  or  pressure  exerted  upon,  the  optic 
nerye,  and  the  retinal  veins  are  generally  more  or  less  engorged  and 
tortuous ;  there  being,  perhaps,  at  the  same  time  a  serous  infiltration  of 
the  disc  and  the  retina  in  its  vicinity.  The  field  of  vision  is  also  some- 
what contracted,  often  considerably  so.  If  the  exophthalmos  lasts  for 
any  length  of  time,  optic  neuritis  may  supervene  upon  the  congestion 
and  engorgement  of  the  optic  nerve,  followed,  perhaps,  by  consecutive 
atrophy  of  the  latter. 

If  the  pus  be  formed  in  sufficient  quantity,  it  makes  its  way  forward 
from  the  bottom  of  the  orbit,  and  may  cause  distinct  fluctuation  behind 
the  conjxmctiva  or  the  lids ;  and  it  perforates  either  through  the  lid  or 
throagh  the  conjunctiva,  and  in  the  latter  case,  it  will  appear  to  come 
from  within  the  eye.  But  the  inflanmiation  and  suppuration  may  also 
invade  the  eyeball,  and  panophthalmitis  be  set  up ;  pus  will  appear  in 
the  anterior  chamber,  the  pain  wlQ  be  still  more  increased  in  severity, 
and  will  only  be  ameliorated  when  the  cornea  gives  way,  and  the 
lens  and  the  humours  of  the  eye  are  evacuated.  Sometimes,  the  swel- 
ling of  the  eyelids  is  so  tense  and  gpreat,  that  all  sense  of  fiuctuataon 
is  lost. 

Although  the  severity  of  the  inflammatozy  symptoms  met  with  in 
orbital  cellulitis  vary  considerably  in  degree,  the  disease  generally  runs 
a  more  or  less  acute  course.  But  according  to  Mackenzie,*  the  latter 
may,  in  very  rare  instances,  be  extremely  chronic.  Not  until  a  very 
long  time,  perhaps  many  months,  has  elapsed,  does  matter  accumulate 
in  the  orbit,  and  then  the  eye  gradually  protrudes,  the  Hds  become 
somewhat  swollen  and  red,  the  pus  makes  its  way  to  the  surfooe,  the 
skin  gives  way,  and  a  sinus  may  be  left,  often  proving  extremely 
obstinate  in  the  treatment. 

In  framing  our  prognosis,  we  mnst  always  remember  that  cellulitis 
not  unfrequently  becomes  complicated  with  periostitis,  leading  sub- 
sequently to  caries  or  necrosis.  That,  moreover,  the  inflammation  may 
extend  backwards  along  the  periosteum  to  the  membranes  of  the  brain, 
producing  meningitis  or  abscess  of  the  brain.  If  caries  or  necrosis  of 
the  walls  of  the  orbit  has  taken  place,  the  pus  may  make  its  way 
through  this  aperture  into  the  cranium  or  antrum  of  Highmore,  etc. 
Moreover,  the  patient's  general  health,  already  perhaps  undermined  by 
a  long  and  very  serious  illness,  may  give  way  beneath  the  acute  and 
protracted  sufferings  produced  by  the  disease,  if  the  latter  is  improperly 

^  Diseases  of  the  Bje,  299. 
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allowed  to  ran  its  course,  and  is  not  airested  and  relieyed  by  a  timely 
eyacnation  of  the  pns. 

Amongst  the  most  freqnent  causes  of  inflammation  of  the  cellular 
tissne  of  the  orbit,  are  contused  or  incised  wounds  of,  and  the  lodge- 
ment of  foreign  bodies  in,  the  orbit.  The  disease  may  also  be  caused 
by  sudden  changes  of  temperature,  and  exposure  to  cold  and  wet ;  and 
it  may  occur  secondarily  in  severe  constitutional  diseases,  such  as 
pysBmia,  puerperal  fever,  etc.  It  may  also  be  due  to  the  extension  of 
the  inflammation  from  neighbouring  parts,  as  in  erysipelas  of  the  head 
and  face,  severe  inflammation  of  the  lachrymal  sac,  or  operations  per- 
formed upon  the  latter,  more  especially  its  destruction  by  the  galvano- 
caustic  apparatus  or  very  strong  caustics ;  or  it  may  ensue  upon  panoph- 
thalmitis, or  operations  upon  the  eye  or  eyelids. 

The  treatment  should  be  chiefly  directed  to  subduing  and  arresting 
the  inflammatory  symptoms.  If  the  disease  is  due  to  an  injury,  the 
treatment  suitable  to  its  special  character  (vide  Injuries  of  the  Orbit) 
must  be  adopted,  and  cold  compresses  and  leeches  should  be  applied. 
But  if  suppuration  has  already  set  in,  the^  applications  should  be 
changed  for  hot  poppy  fomentations  or  hot  poultices,  and  a  free  incision 
with  a  bistoury  should  be  made  at  an  early  period,  in  order  that  the 
pus  may  be  evacuated.  If  much  doubt  exists  as  to  the  true  nature  of 
the  disease,  a  small  exploratory  incision  should  be  made,  and  if  pus  is 
found  to  ooze  out,  the  incision  should  be  sufficiently  enlarged  to  permit 
of  its  free  and  ready  escape.  If  possible,  the  opening  should  be  made 
through  the  conjunctiva,  and  not  through  the  eyelids ;  but  if  the  abscess 
points  directly  beneath  the  latter,  the  incision  must  be  made  at  this  spot. 

In  making  the  incision  through  the  conjunctiva,  the  upper  lid 
should  be  raised  with  the  finger,  and  a  scalpel,  or  the  point  of  a  cataract 
knife,  passed  through  the  conjunctiva  above  the  upper  edge  of  the  eye- 
ball into  the  orbit.  Care  should  be  taken  that  the  globe  is  not  injured, 
and  to  avoid  this,  the  edge  of  the  knife  should  be  directed  somewhat 
upwards.  Warm  poultices  are  then  to  be  applied,  and  the  edges  of  the 
wound  are  to  be  kept  open  by  daily  passing  a  probe  between  them.  If 
the  track  of  the  wound  is  deep  and  long,  and  a  fear  is  entertained  that 
it  may  not  heal  from  the  bottom,  a  small  dossil  of  lint  should  be  inserted 
as  a  tent,  and  changed  every  day.  The  sinus  should  also  be  syringed 
out  once  or  twice  a  day  with  a  mild  astringent  lotion  (Zinc.  Sulph.  gr. 
iv.  Aq.  dist.  Jij).  If  the  healing  of  the  sinus  prove  obstinate  and  pro- 
tracted, a  careful  examination  must  be  made  as  to  the  presence  of 
carious  or  necrosed  portions  of  bone.  In  the  latter  case,  time  should 
be  allowed  for  the  loosening  or  detachment  of  the  spicula  of  bone,  and 
the  incision  should  then  be  sufficiently  enlarged,  and  the  fragments  of 
bone  removed  with  a  pair  of  forceps. 

If  panophthalmitis  co-exists  with  the  abscess  in  the  orbit,  and  there 
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18  poB  in  the  anterior  ohainber,  paraoentesiB  ahonld  be  perfonned,  and 
the  pns  evacuated. 

The  patient's  health  should  be  soBtained  bj  a  generous  diet  and  tonics, 
oare  being  at  the  same  time  taken  that  the  bowels  are  kept  well  open, 
and  febrile  symptoms  alleyiated  by  Tm^i-nfniTiiTig  a  free  action  of  the 
kidneys  and  the  skin. 

When  the  pns  has  been  eraciiated,  the  protrusion  of  the  eje  will 
gradnally  diminish,  and  the  latter  re-assnme  its  normal  position.  If 
the  eye  has  otherwise  escaped  all  injory,  and  the  impairment  of  vision 
was  simply  due  to  stretching  of  the  optio  nerve  and  stasis  in  the  retinal 
circnlation,  the  sight  will  rapidly  improve.  Sometimes,  however,  a 
curtailment  of  the  movements  of  the  eye  in  certain  directions  may 
remain  behind. 

2.— PERIOSTITIS  OF  THE  ORBIT. 

We  meet  with  two  forms  of  periostitifl  of  the  orbit,  the  acuie  and 
the  chrome. 

In  the  aouU  periostitis,  the  inflammatory  symptoms  are  often  very 
severe  and  pronounced.  The  patient  complains  of  great  pain  in  and 
aronnd  the  eye,  and  the  constitutional  symptoms  may  also  be  very 
severe.  The  eyelids,  more  especially  the  upper  one,  become  swollen, 
red,  hot,  and  painful,  but  the  swelling  and  redness  are,  as  a  rule,  not  so 
extreme,  and  do  not  advance  with  such  rapidity,  as  in  cellulitis  of  the 
orbit ;  moreover,  in  periostitis,  the  swelling  of  the  two  lids  is  not  alike 
in  degree,  but  one  is  generally  more  swollen  than  the  other.  The  ocular 
conjunctiva  and  sub-conjunctival  tissue  are  injected,  and  there  is  more 
or  less  serous  chemosis.  The  eyeball  becomes  somewhat  protruded, 
even  perhaps  to  such  a  degree  (if  much  pus  is  formed)  that  the  eye^ 
lids  cannot  be  closed.  The  protrusion  is  not,  however,  straightforward, 
as  is  generally  the  case  in  abscess  of  the  orbit,  but  towards  one  side, 
the  movements  of  the  eyeball  are  therefore  not  curtailed  equally  in  all 
directions,  but  more  in  certain  directions  than  in  others.  This  is  due 
to  the  &ot  that  the  periostitis  is  chiefly  and  specially  confined  to  one 
wall  or  one  portion  of  the  orbit.  Thus,  if  the  inner  and  upper  wall  of 
the  orbit  are  affected,  the  eyeball  would  protrude  downwards  and  out- 
wards, and  the  movements  would  be  especially  curtailed  in  the  upward 
and  inward  direction.  If  the  tip  of  the  little  finger  is  passed  along  the 
upper  or  lower  edge  of  the  orbit,  and  pushed  somewhat  back  into  the 
cavity,  we  are  often  able  to  detect  a  point  where  its  pressure  cansea 
severe  pain,  and  where  there  is  distinct  swelling,  thus  indicating  the 
seat  of  the  disease.  Sometimes,  the  patients  can  themselves  localise 
the  situation  of  the  periostitis  with  much  exactitude.  In  the  oonrse  of 
acute  periostitis,  the  cellular  tissue  generally  also  becomes  extensively 
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inflamed,  a  great  amoimt  of  pus  may  be  formed,  the  eye  be  very 
considerably  protruded,  and  its  moTements  greatly,  or  even  completely, 
impaired.  The  disease  then  assumes  a  mixed  type  of  periostitis  and 
abscess  of  the  orbit.  The  periostitis  is  generally  accompanied  firom 
the  outset  by  a  certain  degree  of  inflammation  of  thebone  itself. 

In  the  chronic  periostitis,  the  inflammatory  symptoms  are  far  less 
pronounced,  and  the  disease  is  more  protracted  and  insidious  in  its 
course.  The  swelling  and  redness  of  the  eyelids,  the  injection  of  the 
conjunctiva,  the  chemosis,  and  the  protrusion  of  the  eye,  are  generally 
far  less  severe  than  in  the  acute  form.  Pain  is  experienced  in  and 
above  the  eye,  which  mostly  increases  in  severity  towards  night,  and  is 
markedly  augmented  by  pressure  upon  the  edge  of  the  orbit,  or  by 
pressing  the  eye  backwards  in  a  certain  direction.  Sometimes,  decided 
swelling  of  the  orbit  can  be  detected  at  one  point.  A  certaia  amount 
of  suppuration  generally  takes  place,  and  if  pus  is  formed  in  consider- 
able quantity,  it  will,  of  course,  cause  great  protrusion  of  the  eye. 
As  a  rule,  however,  the  suppuration  is  limited,  and  the  pus  is  apt  to 
accumulate  between  the  periosteum  and  the  bone,  and  lift  up  the  former. 
The  periosteum  often  becomes  greatly  swollen  and  thickened,  giving 
rise  perhaps  to  little  nodules  or  tuberosities.  These  may  subsequently 
again  diminish  in  size,  and  finally  only  leave  a  somewhat  thickened 
condition  of  the  periosteum,  or  they  may  undergo  ossification,  and  thus 
give  rise  to  exostoses.  If  the  bone  becomes  involved,  caries,  and  often 
necrosis  wiU  result,  and  the  inflammation  or  the  pus  may  extend 
through  the  aperture  in  the  orbit  to  the  cavity  of  the  cranium,  or 
into  the  frontal  sinus.  Indeed,  the  great  danger  of  the  disease  is,  that 
the  inflammation  should  extend  from  the  orbit  back  to  the  membranes 
of  the  brain,  and  set  up  fatal  meningitis,  or  that  an  abscess  should  be 
formed  in  the  brain. 

Periostitis  is  sometimes  met  with  in  infants,  and  is  indeed  far  more 
common  amongst  young  persons  than  in  adults.  The  most  frequent 
causes  of  acute  periostitis  are  penetrating  wounds  of  the  orbit  with 
sharp  cutting  instruments  ;  or  severe  contusion  of  its  edge  from  blows, 
or  blunt  instruments ;  and  the  lodgement  of  foreign  bodies  within  the 
orbit.  It  may  also  be  secondary,  the  inflammation  extending  from  the 
periosteum  of  some  of  the  neighbouring  cavities,  e.g,,  frontal  sinus, 
maxillary  space,  etc.  Exposure  to  damp  and  cold  and  to  sudden  changes 
of  temperature  may  also  give  rise  to  it.  As  already  stated,  it  may 
likewise  appear  in  the  course  of  inflammation  of  the  cellular  tissue  of 
the  orbit.     Chronic  periostitis  is  most  friequently  due  to  syphilis. 

The  general  plan  of  treatment  resembles  very  closely  that  recom- 
mended for  inflammation  of  the  ceUular  tissue  of  the  orbit,  and 
if  the  presence  of  pus  is  suspected,  it  should  be  evacuated  as  early  as 
possible.    Where  the  disease  is  due  to  syphilis,  the  iodide  and  bromide 
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of  potascdnm,  in  oombiiiatioii  with  some  preparation  of  mercnrj,  should 
be  adminiBtered,  or  the  mercurial  bath  should  be  employed.  Care  should 
be  taken  not  to  enfeeble  the  patient's  health,  bat  to  fortify  it  as  mach 
as  possible  by  tonics  and  a  generous  diet. 


3.— CARIES  AND  NECROSIS  OP  THE  ORBIT. 

At  the  commencement  of  a  carious  affection  of  the  bones  of  the 
orbit,  there  is  generally  a  certain  degree  of  cedematons  swelling  of  the 
eyelids,  which  are  also  somewhat  red  and  perhaps  painful.  The  oon- 
junctiyaand  subconjunctiv^al  tissue  are  injected,  and  the  eye  is  irritable 
and  watery.  The  OBdema  of  the  eyelids  is  often  very  considerable,  par- 
ticularly in  children  of  a  scrofulous  diathesis.  Soon,  a  spot  is  noticed 
where  the  eyelid  assumes  a  more  dusky  red  tint;  here  the  abscess 
points,  the  skin  gives  way,  and  through  this  small  perforation  a  thin 
scanty,  muco-purulent  or  "  stringy  "  discharge  oozes  out.  On  passing 
a  probe  through  this  aperture,  we  find  that  it  leads  to  a  portion  of  bare 
roughened  bone.  The  edges  of  the  opening  generally  become  somewhat 
everted,  swollen,  and  ulcerated,  and  covered  perhaps  with  fleshy  granu- 
lations. A  portion  of  the  bone,  as  a  rule,  becomes  necrosed,  and  small 
fragments  are  exfoliated.  After  this  condition  has  lasted  for  a  more  or 
less  considerable  length  of  time,  the  sinus  closes  up,  the  Aperture  heals, 
but  during  the  process  of  cicatrization,  the  integuments  become 
adherent  to  the  periosteum,  and  thus  an  eversion  of  the  lid,  perhaps  of 
very  considerable  extent,  may  be  produced,  causing  a  great  exposure  of 
the  eyeball  (lagophthalmos)  with  all  its  deleterious  consequences. 

The  course  of  the  disease  is  often  most  protracted,  especially  in  per- 
sons of  feeble  health,  and  of  a  scroftdous  or  syphilitic  diathesis,  in  whom 
relapses  are  very  apt  to  occur.  The  disease  improves,  the  sinus  and 
external  aperture  appear  to  be  healing  kindly,  when  a  relapse  takes 
place,  fresh  symptoms  of  inflammation  supervene,  the  discharge  again 
increases  in  quantity,  and  fresh  portions  of  bone  are  perhaps  exfo- 
liated. 

Caries  and  necrosis  may  occur  in  different  portions  of  the  orbit ; 
thus,  the  bottom  of  the  latter  may  be  the  seat  of  the  disease,  as  is 
often  the  case  after  periostitis  of  this  portion  of  the  cavity.  In  rarer 
instances,  it  may  supervene  upon  inflammation  of  the  cellular  tissue  of 
the  orbit,  accompanied  by  periostitis.  Sometimes  the  caries  is  confined 
to  the  margin  of  the  orbit,  or  it  occurs  just  within  the  cavity  near  the 
edge.  In  such  cases,  the  upper  or  lower  lid,  according  to  circum- 
stances, may  become  extensively  involved  in  the  cicatrix,  and  a  very 
considerable  ectropium  result.  These  cases  of  caries  and  necrosis  of  the 
margin  of  the  orbit  are  generally  the  result  of  a  blow  or  &J1  upon  this 
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part,  and  are  frequently  met  with  in  children,  more  particularly  those 
of  a  scrofalons  diathesis.  Syphilis  is  a  frequent  cause  of  caries  of  the 
orbit,  and  the  disease  of  the  bone  may  in  such  cases  be  due  to  an 
extension  of  the  affection  from  the  nasal  fossae. 

The  principles  of  treatment  should  resemble  those  recommended  for 
periostitis.  The  pus  should  be  evacuated  as  early  as  possible,  the 
fistulous  sinus  be  washed  out  frequently  with  warm  water  or  mild 
astringent  injections,  and  a  small  tent  of  lint  should  be  introduced,  in 
order  to  cause  the  sinus  to  heal  from  the  bottom.  If  a  loose  spiculum 
of  bone  is  detached  with  the  probe,  the  external  opening  should  be 
somewhat  enlarged,  and  the  fragment  be  carefriUy  removed  with 
forceps.  The  treatment  of  the  lagophthalmos  and  ectropium  consequent 
upon  the  caries,  is  fully  described  in  the  articles  upon  these  subjects. 

4.— INFLAMMATION  OP  THE  CAPSULE  OF  TENON. 

The  fibrous  capsule  which  envelopes  the  eyeball  (capsule  of  Tenon) 
is  occasionally  subject  to  inflammation.  This  disease  is  particularly 
distinguished  by  the  appearance  of  a  more  or  less  marked  chemosis 
round  the  cornea,  there  being  at  the  same  time  considerable  conjunc- 
tival and  subconjunctival  injection.  On  closer  examination,  we  find  that 
there  is  no  apparent  cause  for  this  chemosis,  for  the  cornea,  iris,  and 
deeper  tunics  of  the  eye  are  unaffected,  and  the  sight  and  the  field  of 
vision  are  also  good.  The  eyelids  are  likewise  somewhat  red  and 
swollen.  The  eyeball  is,  moreover,  slightly  protruded,  although  per- 
haps to  so  inconsiderable  a  degree  that  it  might  escape  observation 
unless  the  state  of  the  two  eyes  is  compared.  There  is,  at  the  same 
time,  a  certain  impairment  of  the  movements  of  the  eyeball,  which  is 
especially  evident  in  the  extreme  movements  in  different  directions, 
when  diplopia  will  also  arise.  The  pain  in  and  around  the  eye  may  be 
somewhat  severe,  but  it  never  reaches  the  same  intensity  as  in  cellu- 
litis or  periostitis  of  the  orbit.  The  progress  of  the  disease  is  generally 
slow,  eight  or  ten  weeks  perhaps  elapsing  before  it  is  cured. 

It  is  generally  of  rheumatic  origin,  being  due  to  a  draught  of  cold 
air,  as,  for  instance,  in  railway  travelling,  etc.,  or  to  sudden  changes  of 
temperature.  It  is  also  seen  in  cases  of  irido-choroiditis  supervening 
upon  operations,  especially  those  for  cataract.  According  to  Wecker, 
it  may  also  follow  the  operation  for  strabismus,  if  the  sclerotic  has  been 
much  exposed,  or  the  capsule  of  Tenon  too  freely  incised. 

K  the  inflammatory  symptoms  are  severe,  a  few  leeches  should  be 
applied  to  the  temple,  and  warm  poppy  fomentations  be  prescribed, 
together  with  the  compound  belladonna  ointment.  If  the  Tenonitis  is 
due  to  a  traumatic  origin,  as,  for  instance,  in  the  operation  for  strabis- 
mus, ice  compresses  should  be  applied. 
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6.— EXOPHTHALMIC   GOITRE    (GRAVES'S   DISEASE, 

MORBUS  BASEDOWn,  ETC.)- 

ThiB  is  a  very  interesting  and  peculiar  disease,  the  ime  nature  and 
cause  of  which  are  at  present  unknown.  Amongst  the  first  symptoms 
are,  generally,  great  palpitation  and  acceleration  of  the  action  of  the 
heart,  the  pulse  perhaps  reaching  120  or  150  beats  in  the  minute. 
There  is  at  the  same  time  much  nervous  excitement  and  dyspnoea. 
Sometimes  there  are,  moreover,  symptoms  of  gastric  derangement, 
such  as  frequent  and  obstinate  retching  and  vomiting,  or  diarrhoea. 
It  is  now  perhaps  abo  noticed  that  the  eyes  have  a  peculiar  and 
somewhat  staring  look,  which  is  due  to  a  retraction  of  the  upper 
eyelid,  leaving  the  eyeball  much  uncovered,  and  giving  an  expres- 
sion of  astonishment  to  the  patient.  Moreover,  as  Yon  Ghraefe  has 
pointed  out,  the  upper  lid  does  not  quite  follow  the  movements  of  the 
eyeball  when  the  person  looks  upwards  or  downwards,  but  remains 
somewhat  too  elevated.  This  elevation  of  the  upper  Hd  is  quite 
independent  of  the  exophthalmos,  and  generally  appears  during  the 
stage  of  progression,  and  may  disappear  without  any  diminution  in  the 
protrusion  of  the  eye.  It  may  also,  according  to  Yon  Graefe^  be 
relieved  by  the  use  of  subcutaneous  injection  of  morphia.  The 
cardiac  symptoms  may  have  lasted  perhaps  some  little  time  before 
those  of  bronchocele  and  exophthalmos  present  themselves.  The  latter 
symptoms  generally  appear  about  the  same  time,  but  do  not  necessarily 
bear  any  absolute  relation  to  each  other,  and  need  not  co-exist ;  for, 
according  to  Prael,*  in  exceptional  instances,  the  bronchocele  may 
be  absent.  There  is,  moreover,  nothing  peculiar  in  this  form  of  bron- 
chocele, excepting  that  the  veins  are  generally  much  dilated,  even,  per- 
haps to  such  a  deg^e  that  the  disease  might  be  termed  "  bronchocele 
aneurysmatica;'*  and  often  a  distinct  diastolic  murmur  can  be  heard  in 
them.  According  to  Yirchow,t  there  is,  at  the  commencement,  only  a 
simple  swelling  of  the  thyroid  gland,  the  disease  becoming  gradually 
developed  into  a  true  bronchocele.  Degenerative  changes,  of  a  gelati- 
nous or  cystoid  nature  may  then  occur,  or  nodulated,  fibroid  indurations 
be  formed.  As  all  these  changes  occur  also  in  common  bronchocele, 
Yirchow  thinks  it  probable  that  the  affection  of  the  thyroid  is  of  a 
secondary  nature. 

At  the  commencement,  the  cardiac  affection  seems  simply  to  con- 
sist in  the  greatly  increased  action  and  violent  palpitations  of  the  hearty 
but  afler  a  time  dilatation  and  hypertrophy,  more  especially  of  the  left 
ventricle,  ensue.     There  is  often  a  marked  bellows  murmur,  without 

•  "  A.  f.  O.,"  iii,  2,  209. 

t  "  Kraakhafte  QMohvfilsie,'*  iii,  1, 76. 


EXOFHTHALHIO  GOITRE.  635 

perhaps  anj  TalTnlar  affection,  and  the  mnrmnr  may  extend  into  the 
aorta  and  carotid.  The  pulsation  in  the  carotid  is  sometimes  quite 
evident  at  a  HtUe  distance  from  the  patient.  The  aorta  and  larger 
ftrteries  have  occasionaUj  been  fonnd  to  have  undergone  atheromatons 
changes. 

The  exophthalmos  may  become  so  considerable,  that  the  ejelids 
cannot  be  closed  over  the  cornea,  bat  the  latter,  and  a  more  or  less  con- 
siderable portion  of  the  sclerotic,  protrude  between  them.  The  protru- 
sion of  the  eye  is  not  generaUy  straightforward,  in  the  direction  of  the 
optic  axis,  but  towards  one  side,  frequently  the  nasal.  On  account 
of  the  constant  exposure  of  the  xmcovered  cornea  to  the  influence  of 
external  irritants,  its  epithelial  covering  becomes  roughened  and  thick, 
ulcers  are  formed,  which,  extending  in  circumference  and  depth,  may 
lead  to  extensive  perforation  of  the  cornea,  and  even  to  subsequent 
atrophy  of  the  eyeball.  The  eyelids  at  the  same  time  become  inflamed, 
the  ocular  conjunctiva  injected,  and  perhaps  oedematous,  and  of  a  dusky- 
red  colour  from  constant  exposure  to  the  atmosphere  and  irritants. 
The  suppuration  which  may  occur  in  this  disease  is  not,  however,  of 
neuro-paralytic  origin,  but  Yon  Grraefe  thinks  it  is  due  to  a  paralysis 
of  the  '*  iarophic  "  fibres  of  the  fifth  nerve,  as  was  shown  in  Meissner's 
experiments. 

Cases  of  suppuration  of  the  cornea  are  not,  however,  of  frequent 
occurrence,  and  I  have  only  met  with  a  single  instance  of  the  kind, 
where  a  young  woman  affected  with  exophthalmic  goitre,  had  lost  both 
eyes  from  suppuration  of  the  cornea,  and  the  eyebcdls,  although 
shrunken,  were  still  very  prominent.  According  to  Yon  Graefe,  it 
occurs  more  frequently  amongst  men  than  women ;  thus  out  of  14  cases 
in  which  suppuration  took  place,  it  occurred  ten  times  in  men  and  four 
times  in  women.* 

The  exophthalmos  is  due  to  hypertrophy  of  the  adipose  cellular 
tissue  of  the  orbit,  and  to  a  hypersBmic  swelling  of  this  tissue,  which 
may  at  first  be  diminished  by  pressure  and  rapidly  disappears  after 
death.f  Recklinghausen  has  also  observed  fatty  degeneration  of  the 
muscles  of  the  eyeball.  Dr.  Wright^  found,  besides  strong  dilatation 
of  the  veins,  a  small  quantity  of  half  coagulated  blood  extravasated 
over  the  eyeball. 

The  true  cause  of  the  disease  and  the  nature  of  the  connection 
between  the  affection  of  the  heart,  the  thyroid  gland,  and  the  eye  are 
at  present  unknown.  It  was  supposed  by  some  authors,  that  the 
pressure  of  the  enlarged  thyroid  upon  the  cervical  blood-vessels  caused 
the  protrusion  of  the  eye.  In  opposition  to  this  view  it  may,  however, 
be  urged  that  we  often  meet  witb  very  large  bronchoceles  without  any 

•  Berliner,  "  Klin.  Wochenachr.,"  1867,  649.  +  Virchow,  L  c,  76. 

I  "  Med.  Times  ukd  Gasetto,"  1865,  Not. 


636  DISEASES  OF  THE  OBBIT. 

exophtlialznos ;  and,  on  the  other  hand,  as  has  been  shown  by  Praeil, 
the  latter  m&j  exist  without  any  enlargement  of  the  thyroid  ^land. 
Others  have  supposed  that  the  symptoms  are  due  to  anasmia,  and 
Mackenzie  speaks  of  the  disease  as  *'  Anjemic  Exophthalmos."  But  it 
is  impossible  that  anmmia  could  be  the  direct  cause  of  such  a  condition, 
and  it  could,  therefore,  as  Yirchow  points  out,  only  act  in  so  &r,  that 
the  morbid  condition  of  the  blood  exerts  a  deleterious  influence  upon 
the  nerves. 

It  is,  however,  far  more  probable  that  the  affection  is  due  to  an 
irritation  or  neurosis  of  the  sympathetic  nerve,  producing  hypertrophy 
of  the  adipose  tissue  of  the  orbit  and  dilatation  of  the  veins.     There 
is,  moreover,  another  &ct  which  would  argue  in  &vour  of  this  view 
of  irritation  of  the  sympathetic,  vis.,  the  retraction  of  the  upper  lid ; 
for  H.  Miiller  discovered  unstriped  muscular  fibres  in  the  upper  Hd, 
which  are  supplied  by  branches  of  the  sympathetic.     Any  irritation  of 
these  nervelets  would  cause  an  elevation  of  the  lid,  whereas,  if  this 
irritability  were  allayed,  the  retraction  would  disappear.     Now  the 
latter,  as  has  already  been  mentioned,  may  be  observed  to  occur  after 
the  subcutaneous  injection  of  morphia.     The  anatomical  conditions  of 
the  sympathetic  have,  however,  been  found  to  vary  considerably.    Thus 
some  observers  (Wright,  Moore,  Trousseau,  etc.)  found  the  cervical 
ganglia  of  the  sympathetic  enlarged,  hard,  and  firm ;  and,  on  microscopi- 
cal examination,  they  were  seen  to  be  filled  with  a  granular  substance, 
like  a  lymphatic  gland  in  the  first  stage  of  tuberculosis.     The  trunk  of 
the  sympathetic,  as  well  as  the  branches  going  to  the  inferior  thyroid 
and  vertebral  arteries,  were  found  to  be  enlarged.     Whereas  Beckling- 
hausen,*  on  the  contrary,  observed  that  the  trunk  and  the  ganglia  of 
the  sympathetic  were  diminished  in  size,  as  if  atrophic,  without,  how* 
ever,   presenting  any  histological  changes.     One  fact,  which  argues 
rather  against  the  assumption  that  the  disease  is  due  to  irritation  of  the 
sympathetic,  is  the  condition  of  the  pupil ;  for  the  latter  was  only  in 
some  cases  dilated. 

Yirchow,  in  speaking  of  the  functional  disturbances,  also  calls 
attention  to  the  fact,  that  together  with  the  disappearance  of  the  bron- 
chocele  in  consequence  of  small  doses  of  iodine,  marked  acceleration  of 
the  pulse,  and  palpitation  of  the  heart  may  be  observed.  Now  as  the 
same  thing  has  been  occasionally  noticed  when  spontaneous  diminution 
of  the  bronchocele  has  taken  place,  the  question  arises  whether  these 
symptoms  may  not  be  due  to  an  admixture  of  soluble  goitre-material 
with  the  blood. 

The  disease  occurs  most  frequently  in  women,  especially  during  the 
time  of  puberty,  or  during  confinement.  It  is  also  observed  to  be 
paired  with  disturbances  of  the  uterine  functions,  particularly  chlo- 

•  Vipohow,  1.  at,  p.  80. 
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rosis,  and  may  sapervene  upon  severe  oonstitutional  diseases.  Accord- 
ing to  Yon  Ghraefe,  it  is  not  only  more  rare  amongst  men,  bat  in  them 
it  occnrs  at  a  later  period  and  with  greater  severity.  It  has  been  cansed 
by  severe  bodily  labonr,  or  mental  shocks,  fright,  great  depression,  etc. 

The  oonrse  of  the  disease  is  mostly  very  slow  and  protracted,  and 
relapses  are  very  apt  to  occur,  more  especially  if  there  still  exists  great 
difltnrbance  in  the  action  of  the  heart.  Amongst  men,  the  prognosis 
shonld  be  very  guarded,  as  the  disease  assumes  a  much  more  severe 
character,  and  is  more  firequently  complicated  with  serious  aflfectioiis  of 
the  cornea.  On  account  of  the  impediment  produced  in  the  intra- 
ocular circulation  by  the  exophthalmos,  the  retinal  veins  are  sometimes 
dilated  and  tortuous,  but  otherwise  there  are  no  changes  in  the  fundus, 
and  the  function  of  the  retina  is  generally  unimpaired.  Hypermetropia 
may  arise  on  account  of  the  flattening  of  the  eye. 

With  regard  to  treatment,  the  most  benefit  seems  to  be  derived 
fcoTOL  the  administration  of  tonics,  more  especially  the  preparations  of 
quinine  and  steel,  together  with  a  generous  diet,  plenty  of  open-air 
exercise,  and,  if  necessary,  a  change  of  air  and  a  prolonged  residence 
in  the  country.  A  firm  compress  bandage  will  often  cause  the  exoph- 
thalmos to  diminish  considerably.  The  peculiar  retraction  of  the 
upper  eyelid  may  be,  if  necessary,  alleviated  by  an  operation  upon  the 
levator  palpebrsB,  as  has  been  advised  by  Yon  Ghraefe.  He  was 
formerly  in  the  habit  of  recommending  tarsoraphia  for  this  elevation  of 
the  upper  lid,  but  now  prefers  a  partial  tenotomy  of  the  levator  pal- 
pebree  superioris.  The  latter  operation  ia  to  be  performed  as  follows  :* 
The  horn  spatula  having  been  introduced  beneath  the  upper  lid,  so 
as  to  put  it  well  on  the  stretch,  he  makes  a  horizontcd  incision  through 
the  skin  of  the  upper  lid,  extending  nearly  the  whole  length  of  the 
latter,  and  situated  about  1'"  above  the  upper  edge  of  the  tarsal  car- 
tilage. He  then  divides  the  orbicularis,  or,  still  better,  excises  a  small 
horizontal  portion  of  it,  in  order  to  gain  a  better  view  of  the  subjacent 
parts.  A  careftd  exposure  of  the  tarso-orbital  fascia  wiU  bring  into 
view  the  vertical  or  oblique  striation  which  indicates  the  tendon  of 
the  levator  palpebrsB,  which  here  passes  over  into,  and  becomes  blended 
with,  the  cartilage.  With  a  very  narrow  knife,  the  point  where  they 
are  blended  is  then  to  be  incised  at  each  side,  so  that  only  a  narrow 
central  bridge  (of  about  1'"  in  width)  remains  standing.  Care  must  of 
course  be  taken  not  to  perforate  the  conjunctiva.  The  result  of  the 
operation  is  an  incomplete  ptosis,  which  diminishes  considerably  during 
the  first  few  weeks,  the  remainder  just  neutralizing  the  retraction  of 
the  upper  lid  which  before  existed. 

•  Vide  Gompte-Benda  of  the  Congx^  d'Ophthahnologie,  1867;   alio  "£L 
MonatsbL,"  1867,  p.  272. 
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6.— TUMOURS  OP  THE  ORBIT. 

It  would  be  quite  beyond  the  plan  and  scope  of  this  work,  to  enter 
at  length  into  aU  the  varieties  of  tunonr  that  may  be  met  with  in  the 
orbit,  as  well  as  the  points  of  difierence  in  their  stractnre,  diagnosis, 
and  mode  of  development ;  I  shall,  therefore,  confine  myself  to  a  broad 
and  practical  division  of  this  subject,  and  shall  endeavour  briefly  to 
give  the  most  characteristic  and  leading  features  presented  by  the 
principal  varieties  of  tnmonr,  as  well  as  the  different  modes  of  trea^ 
ment  which  are  more  especially  indicated. 

Tmnonrs  of  the  orbit  may  be  developed  primarily  in  the  latter,  or 
may  commence  within  the  eye  or  one  of  the  neighbouring  cavities, 
and,  gradually  increasing  in  size,  finally  make  their  way  into  the  oibii 
As  long  as  the  tumour  is  confined  within  the  eye,  its  progress  may  be 
slow  and  protracted,  but  when  it  has  once  perforated  the  ocular  tunics, 
its  growth,  being  no  longer  restrained  by  the  firm  sclerotic,  is  often 
very  rapid,  so  that  it  may  within  a  short  time  attain  a  very  consider- 
able sixe. 

Tumours  may  be  developed  from  any  part  of  the  orbit;  they  may 
spring  from  the  bottom  of  the  cavity,  from  its  walls,  or  from  its  most 
anterior  part  close  to  the  edge.  As  the  morbid  growth  increases  in 
size,  the  eyeball  will  be  more  and  more  protruded,  and  the  direction  of 
this  protrusion  will  depend  upon  the  principal  situation  of  the  tumonr. 
The  exophthalmos  may  finally  become  so  great,  that  the  eyeball  is  quite 
pushed  out  of  the  orbit  upon  the  cheek.  Together  with  the  protrusion, 
the  movements  of  the  globe  will  be  more  or  less  impaired.  Hie  eyelids 
are  generally  swollen  and  oedematous,  and  the  oodema  may  be  so  great, 
that  it  is  impossible  to  judge  of  the  true  nature  of  the  tumour,  or  it 
may  even  obscure  the  presence  of  the  latter.  If  the  tumour  is  chiefly 
situated  at  the  upper  part  of  the  orbit,  a  certain  deg^ree  of  ptosis  is 
frequently  present.  The  eyelids  are  in  other  cases  greatly  everted,  their 
exposed  conjunctival  surface  being  swollen  and  fleshy  in  appearance. 
There  is  oflen  also  a  very  considerable  degree  of  chemosis  of  a  dirty, 
dusky-red  tint.  The  sight  may  suffer  from  the  optic  nerve  being 
stretched  or  pressed  upon  by  the  tumour,  or  frt>m  the  impediment  to 
the  intra-ocular  circulation.  The  efllux  from  the  retinal  veins  is 
retarded,  symptoms  of  inflanmiation  of  the  optic  nerve  may  supervene, 
and  if  the  tumour  be  not  removed,  the  optic  nerve  may  undergo  con- 
secutive atrophy.  But  the  sight  may  also  be  greatly  impaired,  or  even 
lost  from  inflammation  or  extensive  xdceration  of  the  cornea,  dependent 
upon  its  constant  exposure  to  the  action  of  external  irritants,  when 
the  eye  is  much  protruded.  Perforation  or  sloughing  of  the  cornea 
may  ensue,  and  the  contents  of  the  globe  escaping,  the  eye  may 
gradually  undergo  atrophy. 
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In  attempting  the  remoTol  of  an j  tomonr  of  the  orbit  by  operation, 
we  Bhonld  always  take  into  anxious  consideration  its  size,  rate  of  pro- 
gress, snspected  nature,  and  sitnation ;  as  well  as  tbe  condition  of  the 
eye,  and  the  general  health  of  the  patient.  K  there  is  still  sight, 
we  should  always  endeayour  to  remore  the  morbid  growth,  if  possible, 
without  sacrificing  the  eye.  But  in  some  cases,  more  especially  of 
malignant  tumours,  it  is  quite  impossible  to  remove  the  whole  of  the 
morbid  growth,  without  the  remoTsI  of  the  eye ;  and  in  such  instances, 
it  is  far  wiser  to 'sacrifice  the  latter,'than  to  run  the  risk  of  leaving  por- 
tions of  tumour  behind,  to  prove  the  ready  source  of  a  recurrence  of  the 
disease.  We  should,  if  possible,  remove  the  tumour  through  the  con- 
junctiva, but  if  this  is  not  practicable,  the  incision  must  be  carried 
through  the  skin  of  the  lids.  The  incision  should  in  such  a  case  be 
always  horizontal,  and  perhaps  slightly  curved,  so  as  to  correspond 
with  the  natural  wrinkles  of  the  skin,  and  thus  avoid  the  formation  of 
unsightly  cicatrices. 

In  order  to  gain  more  room  to  work  in,  it  may  also  be  necessary  to 
divide  the  outer  canthus.  We  should  always  endeavour  to  extirpate 
the  tumour  without  any  injury  to  the  neighbouring  parts,  and  for  this 
reason  the  knife  must  not  be  two  freely  used,  but  the  attachments  of 
the  tumour  should  rather  be  loosened  with  the  tip  of  the  finger, 
the  handle  of  a  scalpel,  or  with  the  point  of  a  silver  knife.  In  some 
tumours,  it  is  necessary  to  gouge  out  the  different  portions,  or  to  snip 
them  off  the  walls  of  the  periosteum  with  a  pair  of  blunt-pointed,  curved 
scissors.  The  use  of  the  chloride  of  zinc  paste  in  cases  of  removal  of 
malignant  tumours,  as  well  as  those  whose  recurrence  may  be  feared, 
will  be  considered  when  speaking  of  these  tumours  in  detail. 

(1.)  FIBROUS  TUMOURS. 

The  fibrous  tumour  is  especially  characterised  by  the  fiict  that  its 
structure  closely  resembles  that  of  the  radiating  fibrillar  connective 
tissue,  the  fibrillsa  being  closely  packed  together.  On  a  section,  such  a 
tumour  presents  a  firm  and  perhaps  somewhat  rough  surface,  traversed 
by  bundles  of  parallel  fibres.  Its  colour  is  of  a  greyish- white,  or 
greyish-yellow  tint.  The  tumour  is  always  surrounded  by  a  distinct 
sheath  of  thickened  connective  tissue,  and  is  penetrated  by  a  small 
number  of  vessels.  These  tumours  may  undergo  secondary  changes,  and 
cysts  may  be  formed,  and  in  such  a  case  their  firmness  is  diminished, 
and  a  certain  degree  of  fluctuation  may  be  perceptible ;  and  if  this  is 
considerable,  they  may  be  easily  mistaken  for  cysts.  Or  again,  they 
may  undergo  osseous  or  calcareous  changes,  the  bone  being  generally 
met  with  in  the  form  of  small  spicula. 

These  tumours  grow  from  the  periosteum  either  by  a  broad  base,  or 
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hy  one  or  more  pedicles.     They  are  generally  formed  near  tlie  edge  of 
tlie  orbit,  and  if  tbey  are  stalked,  they  may  be  felt  iu  the  fonn  of 
small,  firm,  circnmscribed,  moveable  growths.     The  consistence  of  tiie 
tnmonr  may  vary  very  considerably.     It  is  generally  firm  and  hard, 
from  the  thickening  and  condensation  of  the  radiating,  connective  tissue 
elements.     In  other  cases,  however,  it  is  soflish  and  perhaps  lobnlated, 
or  the  snrface  may  be  soft  and  the  central  portion,  or  that  nearest  to 
the  point  of  origin  from  the  periosteum,  may  be  firm  and  bard.    The 
progress  of  the  tnmonr  is  generally  very  slow,  and  tbe  firmer  varieties 
do  not,  as  a  rale,  acquire  a  very  considerable  size.     It  is  difiTerent,  how- 
ever, with  the  softer  kinds,  as  they  may  attain  a  great  magnitude.   Thus 
Mooren*  mentions  a  fibrous  tumour  of  the  orbit  which,  after  a  former 
operation,  attained  the  size  of  a  child's  head,  and  involved  tbe  bones  of 
the  &oe  and  head.     Mr.  Gritchettf  narrates  a  remarkable   case  of 
fibrous  tumour  of  the  orbit  removed  at  two  sittings.     Zehender  J  has 
also  recorded  a  case,  in  which  he  successMly  removed  a  large  fibroos 
tumour  (preserving  the  eye),  and  applied  the  chloride  of  zinc  paste  on 
a  strip  of  plaster  to  the  bottom  of  tbe  orbit,  the  surface  of  tbe  leather  on 
which  the  caustic  paste  was  spread  being  turned  outwards  away  from 
the  eye,  and  tbe  latter  protected  by  the  interposition  of  a  thick  layer  of 
charpie.     This,  however,  only  just  sufficed  to  save  the  eyeball  from 
the  action  of  the  paste,  as  the  outer  sur&ce  of  the  globe  was  covered 
by  a  slight  layer  of  eschar,  the  sclerotic  remaining,  however,  un- 
injured. 

If  the  fibrous  tumours  are  small  in  size,  and  situated  near  the  edge 
of  the  orbit,  they  can  generally  be  removed  without  any  danger ;  bnt 
if  they  are  large,  extend  deeply  into  the  orbit^  and  are  widely 
attached  to  the  periosteum,  either  by  a  broad  base  or  by  several 
pedicles,  operative  interference  must  be  extensive,  and  may  set  up  veiy 
considerable  inflammation,  extending  perhaps  to  the  periosteum  o£  tbe 
orbit,  and  from  thence  to  the  brain.  Or  the  operation  may  be  followed 
by  fiartal  erysipelas.§ 

(2.)  SARCOMATOUS  (FEBRO-PLASTIC)  TUMOURS. 

Sarcomatous  tumours  are  particularly  disting^uished  in  their  minnte 
structure  by  the  fact  that  they  are  composed  of  various  shaped,  closely 
packed  cells,  and  a  scanty  intercellular  substance.  These  cells  ^ary 
much  in  size  and  form,  being  stellate,  circular,  oblong,  spindle  shaped, 
etc.     If  the  cells  contain  pigment,  it  is  termed  melanotic  sarcoma.   Tbe 

•  Mooren,  "  Ophthalmiatrische  Beobachtungen/'  p.  41. 
t  "  Med.  Times  and  Gazette,"  1852,  p.  465. 
t  "  A.  f.  O.,"  iv,  2,  55. 
§  Tide  Mackenzie,  p.  827. 
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fibro-plaBidc  varietj  show  marked  spindle-sliaped  cells  with  a  large 
OYoid  nncleus  and  long,  perhaps  snbdiyided,  filamentous  extremities. 
On  acoonnt  of  this  peculiar  shape  of  the  cell,  and  these  long  terminal 
projections,  it  was  formerly  supposed  that  the  connective  tissue  was 
foimed  by  a  division  of  these  cells.  But  this,  as  Yirchow*  points 
out,  is  erroneous,  for  it  is  the  special  characteristic  of  these  tumours 
that  their  cells  persist  as  cells,  and  do  not  become  developed  into  con- 
nective tissue ;  for  if  this  development  took  place,  and  a  considerable 
formation  of  fibrillar  intercellular  substance  really  occurred,  and  if  the 
cells  were  transformed  into  fibres,  the  tumour  would  simply  be  » 
fibroma  and  not  sarcomatous.  In  fact,  the  fibro-plastic  tumour  is 
nothing  but  a  spindle-shaped  celled  sarcoma.  The  malignant  fibrous 
and  recurrent  fibroid  tumours  of  Paget  are  also  varieties  of  sarcoma. 
The  amount  of  the  fibrillar  intercellular  substance  varies  considerably 
in  quantity.  In  some  cases,  it  is  firm  and  dense,  in  others,  on  account 
of  the  great  development  of  the  cells,  it  may  have  nearly  disappeared ; 
in  the  latter  case,  the  tumour  is  veiy  sofb  and  becomes  medullary. 

Sarcomatous  tumours  are  not  benign  in  character,  but  show  a  great 
tendency  to  infection  of  neighbouring  organs,  commencing  first  in  the 
homologous  tissues,  and  then  passing  on  to  the  heterologous.  But  they 
also  affect  distant  organs,  and  as  the  lymphatic  glands  frequently  remain 
unaffected,  it  has  been  supposed  that  the  infection  is  carried  more  by 
the  blood  than  by  the  lymphatic  vessels. 

According  to  Yirchow,  the  sarcomatous  tumours  of  the  orbit  '^  are 
generally  developed  from  the  adipose  cellular  tissue  behind  the  eye, 
after  a  time  pushing  the  eyeball  out  of  the  orbit,  and  appearing  beneath 
the  conjunctiva  in  the  form  of  round,  firm  protrusions,  finally  assxuning 
a  fungoid  character.  Their  commencement  may  often  be  traced  to 
distinct  traumatic  causes.  If  no  operation  is  performed,  the  eye  is  in 
the  end  destroyed  by  pressure  or  inflammation,  and  at  the  best  becomes 
atrophied.  Or  again,  the  ftmgus  may  grow  inwards,  reach  the  dura 
mater,  invade  the  cranium,  and  generally  ends  in  metastases,  amongst 
which,  those  of  the  bones  of  the  skull,  are  the  most  remarkable.  Most 
of  the  orbital  sarcomata  have  a  softish  consistence,  and  belong  to  the 
melano-,  myxo-,  or  gliosarcomata.  They  are  generally  multi-ceUular. 
But  even  those  consisting  of  smaller  cells  may  be  operated  upon  with 
success. "t  Frequently,  the  sarcomatous  tumours,  especially  melanotic 
sarcoma,  originate  in  the  eyeball,  and  subsequently  make  their  way  into 
the  orbit. 

The  great  danger  of  the  disease  is  its  extension  into  the  neighbour- 
ing cavities,  the  bony  walls,  which  separate  these  from  the  orbit,  being 
destroyed  by  caries  or  necrosis,  or  worn  through  by  the  pressure  of  the 
tumour.     In  such  a  case,  the  extension  of  the  growth  in  an  outward 
•  «  KnmUiftfte  GkMhwalBte;'  ii,  1, 180.  f  lb.,  p.  849. 
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direction  may  be  slow  and  protracted.  The  operator  thinking  tliat 
he  has  only  to  deal  with  a  moderate,  sharply  defined  tmnonr,  is  sur- 
prised to  find  it  extending  far  into  neighbonring  cayities,  in  which  it 
has  perhaps  reached  a  Tery  considerable  size  (Stellwag). 

But  the  tomonr  may  be  originally  developed  in  some  other  caTity, 
as  for  instance  the  nasal  fossa,*  or  antrum  of  Highmore,t  And  extend 
thence  into  the  orbit. 

These  tomoors  are  very  apt  to  recur,  and  may  have  to  be  operated 
upon  several  times.  Thus  in  a  case  narrated  by  Mr.  Quain  he  operaiied 
three  times.  {  If  the  sight  is  unaffected,  we  should  endeavour  to 
remove  the  tumour  without  sacrificing  the  eyeball,  and  in  order  that  all 
remains  of  the  morbid  growth  may  be  removed,  the  chloride  of  zino 
paste,  spread  upon  strips  of  lint,  should  be  inserted  into  the  wound,  care 
being  taken  that  the  dry  side  of  the  lint  is  turned  towards  the  eye,  and 
the  latter  should  be  stQl  further  protected  by  the  interposition  of  layers 
of  charpie.  That  the  caustic  may  be  applied  without  injury  to  the 
eyeball  or  its  muscles  was  already  shown  in  Zehender*s  case ;  Mr.  Hiilke§ 
haa  more  lately  published  a  similar  instance. 

But  where  the  disease  is  extensive,  the  eyebaU  lost,  or  there  is  no 
doubt  as  to  the  malignant  nature  of  the  disease,  the  globe  must  be 
excised  with  the  tumour,  and  the  latter  should  be  as  thoroughly  removed 
as  possible.  But  the  excision  of  the  morbid  growth  with  the  knife 
and  blunt-pointed  curved  scissors  alone,  will  not  suffice  in  cases  where 
the  tumour  is  of  a  sarcomatous  or  carcinomatous  nature,  and  infiltrates 
more  or  less  the  neighbouring  structures ;  for  then  it  cannot  with  certainty 
be  completely  removed,  and  remnants  of  tumour  are  sure  to  be  left  behind. 
The  surgeon  should  endeavour  to  remove  as  much  as  possible  of  the 
morbid  growth  by  chipping  it  away  from  the  waUs  of  the  orbit,  explor- 

■ 

ing  beforehand  with  the  finger  the  mass  which  he  is  about  to  excise. 
K  the  walls  of  the  orbit  are  also  affected,  the  periosteum,  or  even  por- 
tions of  the  diseased  bone,  may  be  readily  removed  with  the  elevator. 
In  order  to  check  the  hflemorrhage,  and  to  destroy  any  remaining  portions 
of  the  morbid  growth  which  could  not  be  reached  with  the  scissors,  the 
hot  iron  should  be  applied  to  the  wounded  surface,  and  then,  when  all 
bleeding  has  ceased,  the  chloride  of  zinc  paste,  spread  upon  strips  of 
lint,  is  to  be  applied  to  the  wound.  The  chloride  of  adnc  paste  has 
been  used  extensively,  and  most  successfully,  at  the  Middlesex  Hospital^ 
where  the  following  formula  is  generally  employed : — One  part  by 
weight  of  chloride  of  zinc  is  rubbed  up  with  four  parte  of  flour,  to 
which  sufficient  tinctura  opii  is  added  to  make  a  pasto  of  the  con- 
sistence of  honey. 

•  Graefe,  "A.  f.  O./'  i,  1,  419. 

t  Pagensteohcr,  "  Elinisohe  Beobachtongen/'  i,  76, 1861. 
X  "  Med.  Timei,"  1854,  No.  204.  §  «  E.  L.  O.  H.  Bep.,"  t,  4,  S46. 
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To  many  surgeons  the  use  of  the  hot  iron  and  of  an.  escharotio  to 
the  orbit  wOl  appear  a  most  dangerous  proceeding,  on  account  of  the 
thinness  of  the  roof  of  the  orbit,  which  divides  it  from  the  brain. 
But  experience  prores  that  this  proceeding,  if  carefully  and  expertly 
performed,  is  not  fraught  with  any  particular  risk,  for  the  action  of  the 
hot  iron  is  superficial,  and  that  of  the  chloride  of  zinc  can  be  also 
yeiy  well  regulated.  Moreover,  it  produces  little  or  no  constitutional 
disturbance,  and  only  excites  slight  inflammation  of  the  living  tissues 
beyond  the  slough.  The  truth  of  these  statements  is  sufficiently  proved 
by  the  very  remarkable  cases  in  which  this  line  of  treatment  has  been 
pursued  by  Mr.  De  Morgan,  Mr.  Moore,  Mr.  Hulke,  and  Mr.  Lawson, 
and  which  have  been  brought  before  the  notice  of  the  profession  at  dif- 
ferent periods. 

Mr.  Hulke*  reports  a  very  interesting  case  of  large  fungating  mela- 
notic sarcoma  which  had  become  developed  firom  a  shrunken  eyeball, 
filled  the  cavity  of  the  orbit,  and  protruded  between  the  eyelids, 
which  was  successfully  extirpated  with  the  aid  of  the  actual  cautery 
and  chloride  of  adnc  paste. 

A  very  interesting  and  important  case  of  recurrent  fibroid  tumour, 
which  has  been  operated  upon  several  times  by  Mr.  Lawson,  is  recorded 
in  the  forthcoming  number  of  the  "  E.  L.  0.  H.  Reports." 

(8.)  FATTY  TUMOURS  OF  THE  ORBIT. 

The  fiitty  tumours  are  developed  in  the  adipose  cellular  tissue  of  the 
orbit,  either  in  its  cavity  or  between  the  recti  muscles,  just  beneath  the 
conjunctiva.  They  generally  occur  in  early  life,  and  are  sometimes 
perhaps  congenital.  They  increase  slowly  in  growth,  are  not  accom- 
panied by  any  symptoms  of  pain  or  inflammation,  and  vary  much 
in  size  and  consistence.  The  latter  will  depend  upon  the  relative 
amount  of  the  fatty  material,  and  the  firmness  and  quantity  of  the 
fibro-cellular  tissue.  They  are  often  very  elastic  to  the  touch,  and  give 
rise  to  a  sense  of  fluctuation,  which  may  deceive  us  as  to  their  true 
nature,  and  cause  them,  perhaps,  to  be  mistaken  for  a  cyst.  No  diffi- 
culty is  generally  experienced  in  their  removal,  which  should,  if  possible, 
be  done  firom  within  the  eyelid. 

(4)  OSSEOUS  AND  CARTILAGINEOUS  TUMOURS. 

According  to  Mackenzie,t  we  may  distinguish  three  forms  of 
exostosis  of  ^e  orbit:  1,  the  cellular;  2,  the  craggy,  or  semi-cartilagi- 

•  Hulke  on  Orbital  Tnmoun, ''  B.  L.  O.  H.  Bep.,"  y,  S,  181. 
t  *'  Treatifle  on  BifleaseB  of  the  Eye/'  4th  edition,  p.  41. 
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neons ;  3,  the  ivory.  The  cellalar  exostosis  is  characterised  by  iis 
being  composed  of  an  osseons  cmst,  which  soironnds  a  soflash  substance, 
traversed  by  nnmerons  delicate  bony  partitioiis.  Sometimes,  it  maj 
contain  hydatids.  This  form  of  exostosis  springs  from  the  periosteam, 
does  not  generally  acqnire  a  considerable  size,  and  may  remain  qnite 
stationary.  The  craggy,  or  semi-cartilagineons  exostosis  generally  con- 
sists in  the  centre  of  osseons  laminn,  which  are  snrronnded  by  cartilage, 
over  which  the  periostenm  may  be  imperfectly  traced,  bat  it  has  no 
complete  shell.  It  may  grow  from  the  cancelli  or  from  the  periostenm. 
The  ivory  exostosis  is  the  form  most  frequently  met  with  in  the  orbit; 
it  is  excessively  hard,  and  consists  of  perfectly  developed,  d^ise,  and 
very  firm  bone  tissue.  According  to  Mackenzie,  it  originates  in  the 
diploe,  presses  the  compact  tissue  of  the  bone  before  it,  and  forms  a 
round,  smooth,  or  somewhat  nodulated  tumour.  It,  moreover,  shows  a 
disposition  to  extend  into  the  cranium. 

Exostosis  frequently  supervenes  upon  periostitiB  and  ostitas,  and 
may  be  due  to  a  scrofrdous  or  syphilitic  diathesis,  or  be  produced  by 
injuries,  such  as  fiJls  or  blows  upon  the  orbit,  or  by  fractures  of  the 
latter. 

These  osseous  tumours  are  more  or  less  hard  to  the  touch,  slow  in 
their  progress  and  growth,  and  generally  accompanied  by  little  or  no 
pain  or  inflammatory  symptoms.  Sometimes,  the  pain  may,  however,  be 
severe,  more  especially  if  symptoms  of  periostitis  supervene  in  the 
course  of  the  disease.  The  degree  of  exophthalmos  and  impairment  of 
the  movements  of  the  eye  will  vary  with  the  extent  and  situation  of  the 
exostosis.  It  is  often  quite  impossible  to  determine  the  exact  nature  of 
the  disease  before  operation,  more  especially  when  the  tumour  is 
situated  deep  in  the  o^bit.  Ivory  exostosis  is  frequently  developed  from 
the  frontal  or  ethmoid  bone. 

In  the  early  stage,  the  treatment  should  be  directed  to  promote  the 
absorption  of  the  tumour,  by  the  administration  of  the  iodide  of  potas- 
sium internally,  the  application  of  mercurial  ointment  over  the  brow, 
etc.  The  patient's  general  health  must  be  attended  to,  and  kept  upbj 
a  generous  diet  and  tonics,  residence  in  the  country  or  at  the  sea 
side,  etc. 

If  the  exostosis  is  small  and  remains  stationary,  it  should  not  be 
interfered  with  by  operation.  But  if  it  is  increasing  in  size,  and  is 
producing  exophthahnos,  etc.,  the  surgeon  should  endeavour  to  re- 
move it. 

The  tumour  should  be  freely  exposed  by  one  or  more  incisions, 
carried  through  the  integuments  and  between  the  fibres  of  the  orbicn- 

I 

laris,  or,  if  necessary,  by  dissecting  back  the  lids.  In  order  to  g^m 
plenty  of  room,  it  may  also  be  necessary  to  divide  the  outer  comiiu^°^ 
of  the  lids.     The  tumour  having  been  thus  exposed,  is  to  be  stripped  of 


OYSTIO  TUMOURS  OP  THE  ORBIT.  645 

its  periosteiun  and  careAillj  excised  with  a  scalpel,  assisted  by  catting 
pliers  and  strong  bone  forceps.  Great  care  mnst  be  taken  not  to 
injure  the  upper  and  inner  wall  of  the  orbit  by  a  rough  and  thoughtless 
use  of  the  instruments.  The  ivoiy  exostoses  are  frequently  so  firm  and 
hard,  and  so  intimately  and  widely  connected  with  the  bone,  that  it  may 
be  impossible  to  complete  the  operation,  and  the  latter  must  be  desisted 
from.  Mr.  EJAynes  Walton  narrates  a  case  in  which  he  successfully 
removed  a  large  ivoiy  exostosis.*  Two  similar  instances  are  recorded 
by  Maisonneuve. 

Sometimes,  however,  the  tumour  is  so  excessively  hard,  and  its 
attachment  so  extensive,  that  it  resists  all  the  e£fbrts  made  with  the 
saw,  cutting  pliers,  or  mallet ;  little  splinters  of  bone  may  be  chipped 
off,  but  the  great  mass  of  the  growth  is  impregnable,  and  the  opera- 
tion has  to  be  abandoned.  Such  instances  have  been  recorded  by 
Mackenzief  and  Elnapp.;];  In  Eoiapp's  case,  seven  weeks  after  the 
operation,  the  first  five  having  been  passed  very  quietly  and  favourably, 
the  patient  was  attacked  with  symptoms  of  meningitis,  of  which  she 
died.  On  post  mortem  examination,  a  general  thickening  of  the  cranium 
was  discovered,  together  with  a  large  exostosis,  about  the  size  of  a 
goose's  egg,  springing  from  the  frontal  bone.  In  a  subsequent  case  of 
ivoiy  exostosis,  Knapp  succeeded  in  removing  the  tumour.  § 

The  true  cartilagineous  tumours  (enchondroma),  are  onlj  very  rarely 
met  with  in  the  orbit.  Many  of  the  cases  which  have  been  recorded 
under  this  name,  were  in  reality  instances  of  osteo-steatoma  or  osteo- 
sarcoma. This  mistake  is  the  more  easily  made,  as  some  of  these 
tumours  in  the  course  of  their  development  undergo  cartilagineous 
changes  before  becoming  ossified. 

Although  these  cartilag^eous  tumours  as  a  rule  spring  from  the 
bone,  they  may  also  become  developed  from  the  softer  tunics  of  the 
orbit.  They  are  most  frequently  met  with  in  youthful  individuals.  In 
a  case  of  Yon  Graefe'sjl  it  occurred  in  a  child  only  seven  months  old,  it 
being  stated  that  the  tumour  had  existed  since  the  first  month  after 
birth. 

(5.)  CYSTIC  TUMOURS  OF  THE  ORBIT. 

Cysts  may  occur  at  various  parts  of  the  orbit,  either  deep  in  its 
cavity  behind  the  eyeball,  or  near  its  upper  or  lower  margin.  Whilst 
some  of  these  cysts  contain  hydatids,  others  are  developed  from  the 
follicles  of  the  Hds.  At  first,  their  true  nature  may  be  readily  recog- 
nizable, but  when  they  attain  a  considerable  size,  the  connection 

•  "  Surgical  Diseases  of  the  Eye/'  286. 
t  L.  c,  48.  t  "  A.  f.  O.,"  Yiii,  1,  289. 
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between  the  cyst  and  the  follicle  may  become  so  attennated,  stretched, 
or  even  torn  throngh,  that  their  real  mode  of  origin  is  often  oTerlooked. 
The  GonsiBtenoe  and  contents  of  these  foUicnlar  cysts  are  subject  to 
considerable  yariations.  Thns  in  the  atheromatous  form,  the  contents 
are  of  a  friable,  cheesy,  or  onrdy  nature ;  whereas,  in  the  steomatons 
they  rather  resemble  suet. 

Other  cysts  spring  from  the  glandular  structures  of  the  conjunctm, 
and  may  contain  a  yellow,  serous,  or  rather  yiscid  and  albuminous 
fluid,  like  white  of  egg  (the  latter  kind  of  cyst  is  termed  hygroma). 
They  may  be  about  the  size  of  a  pea  or  bean,  and  situated  near  the 
surface  of  the  conjunctiya.  But  they  sometimes  extend  back  into  the 
orbit,  attain  a  Tery  considerable  size,  and  then  give  rise  to  great 
exophthalmos.  In  rare  instances,  the  cysts  contain  a  brown  haamoiT- 
hagic  fluid. 

Some  orbital  cysts  have  been  found  to  have  hairs,  etc.,  growing 
from  their  internal  walls. 

Two  kinds  of  hydatids  are  met  with  in  the  orbit,  the  echinococcns, 
and  the  cysticercus.  The  former  is  much  larger,  and  occurs  in 
greater  numbers  than  the  cysticercus.  Thus  the  echinococcns  wsj 
acquire  the  size  of  a  filbert,  and  be  present  in  great  quantities,  causing 
an  excessive  protrusion  of  the  eye.  In  a  case  of  Lawrence's,  quoted  bj 
Mackenzie,*  half  a  teacup-full  of  echinococci,  vaiying  in  size  from  a  pea 
to  a  filbert,  were  emptied  from  an  orbital  cyst.  Mr.  Bowmanf  ope- 
rated upon  a  somewhat  similar  case,  in  which  three  hydatids  came 
away  a  few  days  after  the  operation.  Two  were  as  big  as  large 
marbles,  the  third  about  half  the  size.  In  a  case  of  Waldhauer's,^  some 
of  the  hydatids,  of  which  there  was  a  great  quantity,  had  acquired  the 
size  of  a  hazel  nut.  The  hydatid  is  enclosed  in  a  capsule  of  thickened 
connective  tissue,  besides  the  proper  cyst  wall.  The  cysticerci  ax« 
much  smaller  in  size  than  the  echinococci,  and  their  cyst  wall  mndi 
slighter  and  thinner. 

Cystic  tumours  of  the  orbit  are  generally  slow  in  their  progress, 
and  may  remain  but  small  in  size ;  if  they  however  grow  considerably, 
the  eyeball  will  gradually  be  protruded.  Their  development  is  genertUy 
unaccompanied  by  any  pain,  but  when  they  are  very  laige,  and  bare 
caused  great  exophthalmos,  the  sufferings  of  the  patient  are  often  most 
intense,  the  pain  extending  perhaps  over  the  corresponding  side  o(  the 
head  and  face.  The  tumour  is  not,  however,  tender  to  the  touch.  H 
the  cyst  is  situated  near  the  front  of  the  orbit,  so  that  it  can  be  seen 
and  felt,  it  will  present  a  round  or  ovoid  appearance,  of  varying  si«e, 
and  is  observed  to  be  quite  unconnected  with  the  eyeball.  If  the  cyst- 
wall  is  thin  and  soft,  the  tumour  will  be  very  elastic  to  the  touch,  and 

•  Mackenzie,  1087.  f  ib.,  loes. 
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difitmcUy  fluctnatmg.  If  firm  pressure  is  applied,  it  may  perhaps 
be  made  to  recede  into  the  orbit,  re-appearing,  however,  when  the 
pressure  is  relaxed.  If  the  cyst  wall  is  thick,  or  the  integuments  over 
the  tnmonr  are  swollen,  the  latter  will  on  a  superficial  examination 
feel  somewhat  firm,  the  fluctuation  being  only  discovered  on  deeper 
pressure. 

If  any  doubt  exists  as  to  the  nature  of  the  tumour,  an  exploratory 
puncture  or  incision  should  be  made,  and  then  if  the  cyst  is  found  to 
be  only  moderate  in  extent  and  not  reaching  very  far  back,  and  if  its 
contents  are  dense,  it  should  be  excised,  which  is  best  done  by  dissecting 
it  out  with  the  aid  of  a  silver  knife,  or  the  end  of  the  handle  of  a  scalpel, 
assisted  by  the  finger.  J£  the  contents  are  fluid,  and  the  cyst  is  large, 
it  will  be  better  to  empty  it  (if  necessary,  repeated  several  times)  by 
an  incision,  and  then  to  permit  it  to  close  by  adhesive  inflammation. 
Sometimes  strips  of  lint  are  inserted,  thus  setting  up  suppurative 
inflammation ;  but  this  is  dangerous  if  the  cyst  extends  deeply  into  the 
orbit,  as  the  inflammation  might  extend  to  the  lining  membranes  of  the 
brain.  Injections  of  iodine  have  been  recommended,  but  they  are  also 
accompanied  by  considerable  risk. 

I  may  state  that  at  the  commencement  of  the  disease  it  is  often 
extremely  difficult,  or  even  impossible  to  diagnose  with  anything 
like  certainty,  whether  the  nature  of  the  orbital  tumour  is  benign  or 
malignant.  There  are,  however,  certain  points,  which  may  assist  us 
in  our  diagnosis.  Thus,  in  malignant  affections,  the  general  health  of 
the  patient  mostly  suffers  considerably  even  at  an  early  stag^ ;  whereas, 
in  the  benign  tumours  this  is  not  the  case,  the  patient  retaining  good, 
and  even  blooming  health,  excepting  indeed  the  tumour  has  attained 
a  very  considerable  size,  and  produces  great  pain  by  pressing  upon  the 
eyeball,  or  stretching  the  nerves. 

The  progress  of  a  malignant  tumour  is  also,  as  a  rule,  much  more 
rapid  that  when  it  is  benign.  The  rapidity  of  its  growth  will,  how- 
ever, vary  according  to  circumstances.  Thus,  as  long  as  it  is  confined 
to  the  posterior  portion  of  the  orbit,  the  pressure  of  the  eyeball  offers  a 
certain  degree  of  check  to  its  development,  and  somewhat  restrains  its 
rapid  growth.  The  same  is  the  case  in  intra-ocular  malignant  tumours, 
whose  progress  may  be  comparatively  very  slow  as  long  as  they  are 
confined  by  the  external  coats  of  the  eye ;  Imt  when  these  have  once 
given  way,  and  the  tumour  sprouts  forth,  its  increase  in  size  is  always 
most  marked  and  rapid.  The  pain  is  also  much  more  intense  and 
eontinuons  in  malignant  tumours,  but  this  symptom  is  not  very  re- 
liable, for  even  in  benign  tumours  it  may  be  very  severe,  if  the  eye  is 
much  protruded. 

Yon  Gbaefe*  lays  great  importance  upon  the  degree  to  which  the 

•  "  A.  f.  0.,"  X,  1, 194. 
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mnaoles  of  the  eye  and  their  nerves  are  implicated,  as  a  point  of 
diagnosis  between  benign  and  malignant  tnmonrs  of  the  orbit.  Malig- 
nant growths,  according  to  him,  always  canse  a  much,  greater  and 
earlier  impairment  of  the  movements  of  the  eye,  so  that  the  latter  may 
be  already  almost  immoveable,  whilst  the  exophthalmos  is  yet  but  slight 
in  degree.  In  estimating  the  amonnt  of  inmiobQity,  we  must,  of  oonne, 
take  into  consideration  the  mechanical  effect  of  the  tumour,  and  the 
change  of  position  of  the  eyeball. 

The  skin  and  neighbouring  parts  are  more  frequently  affected  in 
malignant  tumours,  so  that  the  boundaries  of  the  latter  cannot  be  so 
exactly  made  out,  and  the  skin  is  not  so  moveable  over  them.  Malig- 
nant g^wths  of  the  orbit  are  also  of  more  common  occurrence  in 
children  than  in  adults.  Thus  Leber  has  found  that  in  one-third  of  the 
cases  of  cancer  of  the  eye  and  orbit,  the  patients  were  under  ten  yean 
of  age. 

Whether  or  not  the  tumour  springs  from  the  eye  or  is  continuoiu 
with  it,  may  be  estimated  by  the  nature  of  the  movements  of  the  eye- 
ball. If  the  movements  take  place  round  the  turning  point  of  the 
protruded  eye,  it  proves  that  the  normal  layer  of  connective  tissue 
between  the  posterior  hemisphere  of  the  eyeball  and  the  tumour  still 
exists.  Whereas,  if  the  tumour  and  the  globe  are  continuous,  the 
movements  will  not  be  round  the  turning  point  of  the  eye  (Ghraefe). 

Cancerous  tumours  of  the  orbit  may  be  developed  from  the  walls 
of  the  latter,  from  the  adipose  cellular  tissue,  or  may  extend  into  the 
orbit  from  neighbouring  cavities  or  from  the  eyebalL 

The  medullary  and  melanotic  cancer  are  Heir  more  frequently  met 
with  in  the  orbit  than  scirrhus. 


(6.)  SCIRRHUS. 

Scirrhus  of  the  orbit  is  generally  due  to  some  injury,  or  to  prior 
inflammation.  It  may  show  itself  in  the  form  of  one  large  scirrhonB 
mass  implicating  the  whole  of  the  orbit,  or  in  the  form  of  small,  cir- 
cumscribed, hard  tumours,  which  closely  resemble  exostoses  in  their 
appearance.  Its  growth  is  generally  slow,  and  not  accompanied  by 
much  or  severe  pain. 

The  following  case  of  scirrhus  tumour  of  the  orbit  is  of  rare  im- 
portance and  interest,  as  illustrating  the  great  benefit  to  be  derived 
frx)m  extirpation,  followed  by  the  application  of  the  hot  iron  and  chloride 
of  zinc  paste. 

A  woman,  aged  48,  upon  her  admission  into  the  Middlesex  Hospital 
under  Mr.  Lawson,  Januaiy  30th,  1866,  had  her  left  eye  protruded  a 
full  inch  beyond  its  fellow  by  a  hard  solid  growth,  which  could  be  dis- 
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tmctly  felt  with  the  finger  to  be  filling  the  orbit.  The  snr&ce  of  the 
comeft  wu  ulcerated,  and  the  eye  had  only  perception  of  light.  The 
upper  lid  could  not  close  over  the  globe.  Abont  fonr  months  before  her 
adniission  a  hard  scirrhoiis  tabercle  was  noticed  in  front  of  the  ear,  it  was 
BOW  abont  the  size  of  a  bean.  Mr.  Lawson  ezciBed  the  eyeball  and  the 
whole  of  the  cancer  down  to  the  orbital  walls,  and  then  appUed  the  actnal 
cautery  to  arrest  the  bleeding.  Strips  of  lint,  covered  with  chloride  of 
nnc  paste,  were  then  applied 

to  the  bottom  of  the  orbit  and  Fig.  67. 

around  its  walls.  He  next 
excised  the  tubercle  on  (he 
&c%,  and  also  applied  to  this, 
aA«r  all  bleeding  had  ceased, 
the  chloride  of  cine  paste. 
lATge  enperficial  elonghs  were 
at  first  detached,  and  in  abont 
three  months  afterwards  the 
whole  bony  orbit  became  com- 
pletely detached,  and  Mr.  Iaw- 
son  polled  it  away  in  one  piece 
(Fig.  87).*  The  exact  size  and 
appearance  of  the  orbit  after 
its  removal  are  here  very  cor- 
rectly represented.  It  is  now  ^' 
in  the  mosenm  of  the  Mid- 
dlesex Hospital.  The  patient 
had  a  good  deal  of  pain  in  the 
head  and  sickness  daring  the 
separation  of  the  bone  &om 
the  neighbonring  tissnes,  bnt 
all  these  symptoms  at  once 
ceased  after  the  orbit  had 
come  away. 

Up  to  this  dato,  November 
1868,  nearly  3  years  after  the 
operation,  she  is  still  perfectly 
well,  and  has  had  no  recnr- 
renoe  of  the  disease.  Her 
present  appearance  is  well 
illustrated  in  Fig.  8d.t 

*  TranMCtioni  of  the  F>tlu>logic>l  Soaetj,  1867,  p.  233. 
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from  phott^raphi  by  Mr.  Heiiob. 
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(7.)  MEDULLARY  CAl^^CEB. 

This  is  especiallj  distixigaifilied  bj  its  soft  oonsisteiioe,  which  greaUj 
resembles  that  of  rice,  by  the  peculiar  cauliflower  excrescences,  or  the 
red  fleshy,  fungous  appearance  (fungus  hsBmatodes)  which  it  presents 
when  protruding  from  the  orbit.  The  form  of  the  tumour  maj  be 
tolerably  circumscribed,  and  it  may  not  be  very  adherent  to  the  perios- 
teum ;  or  it  may  be  closely  connected  with  the  latter,  also  invading  and 
destroying  the  muscles  of  the  eye,  the  periosteum,  and,  finally,  the 
bones  of  the  orbit,  and  tiien  extending  into  the  neighbouring  caTities. 
It  may  likewise  extend  along  the  optic  nenre  to  the  brain. 

The  tumour  may  grow  with  considerable  rapidity,  and  attain  an 
enormous  size,  and  this  is  especially  the  case  when  it  recurs,  after  the 
eyeball  and  the  primary  tumour  have  been  extirpated. 

The  following  case  of  Mr.  De  Morgan's  graphically  illustrates  the 
appearances  presented  by  such  a  tumour,  as  well  as  the  mode  of  treai- 
ment  which  should  be  adopted,  and  which  proved  successful  for  a  period 
of  14  months,  when  the  patioit  died  £rom  a  secondary  tumour  in  the 
cranium,  the  disease  having  travelled  back  along  the  optic  nerve. 

The  patient,*  James  Yinidl,  was- 33  years  of  age,  healthy,  and  aJao 
of  a  healthy  family,  when  he  received,  in  August,  1863,  a  blow  on  the 
left  eye.  In  two  months  the  sight  became  impaired,  and  there  was 
deep-seated  pain  in  the  orbit,  and  in  February,  1864,  he  was  quite 
blind  in  this  eye.  Mr.  Woolcott  detected  an  intra-ocular,  cancerous 
growth,  and  removed  the  eye  on  20th  April.  The  parts  healed  rapidly, 
and  his  health  improved.  In  May  he  had  again  severe  darting  pain 
at  the  back  of  the  orbit,  and  shortly  afterwards  a  tumour  protruded 
between  the  lids.  The  morbid  growth  increased  with  great  rapidilj, 
and  his  health  and  strength  fiadled  greatly.  In  August,  the  tomonr 
began  to  bleed,  and  the  hsBmorrhage  recurred  daily.  In  October,  a 
piece,  about  the  sise  of  a  large  walnut,  dropped  off  from  the  centre  of 
the  mass.  He  became  a  patient  in  the  Middlesex  Hospital  on  November 
8, 1864.  Mr.  De  Morg^  gives  the  following  description  of  the  tumour 
and  the  operation  performed  upon  it : — 

'*  A  lenrge,  irregular  tumour  projected  firom  the  orbit^  excavated  in 
the  centre,  and  sloughing  (see  Fig.  89).  The  margins  of  the  lids  could 
be  traced  over  it,  spread  out  and  stretched  to  a  remarkable  d^rree.  At 
the  lower  and  outer  part,  the  tumour  involved  the  structure  of  the 
cheek.  Its  general  surface  was  somewhat  flattened  and  circular,  and 
measured  four  inches  across.  It  projected  nearly  four  inches  forward 
from  the  cheek  on  the  outside,  and  about  two  inches  and  three-quarters 
from  the  nasal  side.    No  alteration  could  be  detected  in  the  cranial 

•  «  Pathological  Society'B  Traiunctions,*'  1866, 265. 
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bones  ;  nor  were  an;  diseased  gl&nda  to  be  felt.     The  patient  bad  never 
bad  any  oerabral  sTinptoms.     He  was  in  a  wretcbed  state  of  beoltb 


from  continned  bleeding  and  offenaiTe  diacbarge,  and  from  severe  and 
constant  pain.  As,  at  two  bospitals,  tbe  surgeons  wbo  saw  bi'm  declined 
to  operate,  be  was  full;'  impressed  witb  the  hopelessness  of  bis  case, 
bat  be  was  anxions  to  bave  anything  done  to  &ee  him  for  a  time  from 
tbe  pain  and  discharge.  With  this  view  I  consented  to  operate,  antici- 
pating only  a  short  reprieve  from  death,  bnt  hoping  that  I  might  be 
able  by  destroying  tbe  disease  as  it  spronted  again,  to  give  him  some 
relief  and  comfort.  The  success  which  attended  Mr.  Hoore's  operation 
on  tbe  case  of  rodent  nicer,  broaght  before  tbe  British  Medical  Associa- 
tion, determined  me  to  follow  tbe  same  plan,  and  thus  destroy  tho 
disease  as  eSectnally  as  I  coald.  I  removed  the  tumour  on  the  23rd  of 
Ifovember,  1864,  by  firat  catting  the  mass  flvm  tiie  orbit  with  strong 
carved  scissora,  and  then  removing  all  tbe  parte  to  which  the  growth 
extended  external  to  tbe  lids  themselves.  The  actual  cautery  was  then 
fr«ely  applied  over  the  whole  snr&ce  of  the  orbit  and  parts  aronnd, 
and  finally  the  whole  was  covered  wiUi  a  layer  of  cotton-wool,  thickly 
ooated  with  the  chloride  of  zinc  paste. 

"  There  was  very  little  hiemorrhage,  and  he  scarcely  bad  pain  after 
the  operation.  In  a  fortnight  a  large  mass  of  the  charred  tisane  was 
thrown  oS,  with  some  parte  of  the  orbital  bones.  Portions  of  the  bones 
of  the  orbit  exfoliated  from  time  to  time,  nntil  much  of  the  framework 
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came  Kwaj,  exposing  in  one  part  the  dora  mater,  and  opening'  tlie  iiu*l 
and  maxillaiy  cavitiee.  Healthy  granolationfl  soon  cohered  the  whob 
sar&ce.  He  rapidlj  gained  health  and  etrength.  One  or  two  little 
millet-Beed  looking  excrescences  remained  at  the  inner  part  of  the  ^iH 
of  the  cavity,  hnt  they  did  not  appear  to  grow ;  from  time  to  time, 
however,  they  were  tonched  with  the  chloride  of  lino,  or  nitrate  of 
silver." 

In  September,  1865,  he  again  applied,  suffering  from  severe  titet- 
matic  pains  in  the  right  hip;  he  had  lost  flesh,  and  the  pnlse  w 
np  to  100.  The  excrescences  on  the  inside  of  the  orbit  having  increased 
in  size  (one  was  aa  large  as  a  small  nut),  were  cut  away  by  Mr.  De 
Moi^an,   and  the  tissae  around  them  destroyed  hy  the  chloride  of 

The  microscopic  examination  of  the  tnmonr,  made  by  Mr.  Enlke, 
showed  it  to  be  medullary  cancer.  The  optic  nerve  appeared  healthj 
on  section;  bat  extending  between  the  inner  and  onter  Bbeath  in  tlie 
loose  connective  tissne,  were  small  difFoaed  patches  of  cancer  elements, 
lying  in  Uie  meshes  of  the  healthy  tissae. 

Fig.  90  ahowB  the  p»- 
%■  *^-  tient's   condition  when  he 

appeared  before  the  Patho- 
logical Society,  on  Feb.  fitii, 
1868.*  He  was  then  app»- 
rently  qnite  well. 

Although    the    patient 

appeared  to  be  quite  well 

in  February,  1866,  he  dJeJ 

on  July  11th,  having  liwd 

1  year  and  8  months  aHer 

the  operation.     He  had  for 

some  time  suffered  grestlj 

from   Bciatica,   which  wm 

soon  followed  by  pMBpI*- 

gia.   He  had  also  verticil 

bemiopia  of  the  remaiiui'tr 

eye.     On  post  mortem  ei- 

ajnination,  a  large  tomoBi 

was  found  in  ^e  middle 

foesa  of  the  skuU,  growing  apparently  frvm  the  orbital  foramen  and 

sphenoidal  fissure,  the  optic  nerve  as    &r  as  the  commissure  being 

involved  in,  and  undistinguishable  fi«m  it.     Cancerous  deposits  were 

also  found  in  the  glands  around  the  aorta,  and  adhering  to  the  nerre 

•  Thii  uid  the  preoedmg  cat  >ra  from  photographi  b;  Mr.  Eeisch,  md  t*'" 

Iwen  kindly  lent  to  the  rathor  bj  the  Couadl  of  the  f  atholc^cal  Sooielj. 
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trunks  of  the  oanda  equina.     The  orbit  was  empty,  and  free  from  any 
cancerous  growth. 

The  retnm  of  the  disease,  and  its  fatal  termination,  were  conse- 
quently only  dne  to  the  fact  that  the  optic  nerve  was  involved  in  the 
cancerous  affection.  Mr.  De  Morgan  therefore  thinks  that  these  fsicts 
justify  the  belief,  that  had  the  operation  been  done  in  the  same 
manner  at  an  earlier  period,  the  patient  might  have  remained  well. 

(8.)  MELANOTIC  CANCER. 

Melanotic  tumours  of  the  orbit  are,  like  those  within  the  eye, 
often  either  of  a  sarcomatous  or  a  mixed  character,  one  portion  of 
the  morbid  growth  being  of  a  sarcomatous  nature,  another  carcino- 
matous. The  character  and  progress  of  melanotic  cancer  have  abeady 
been  given  in  the  articles  upon  tumours  of  the  choroid  (p.  448),  and 
need  not  be  entered  upon  here,  as  the  disease  does  not  differ  essentially 
in  its  course  and  nature  (excepting  its  colour)  from  other  cancerous 
affections  of  the  orbit. 

(9.)  EPITHELIAL  CANCER. 

Epithelial  cancer  of  the  orbit  is  also  occasionally  met  with,  origina- 
ting in  the  skin  of  the  temple,  cheek,  or  nose,  and  extending  from  thence 
into  the  orbit.  Mr.  Hulke*  narrates  a  most  interesting  case  of  epithe- 
lial cancer  of  the  orbit  caused  by  a  severe  blow  upon  the  cheek,  in 
which  the  symptoms  presented  by  the  disease  closely  resembled  those 
of  carbxmcular  cellulitis. 


7.„VASCULAR  TUMOURS  OP  THE  ORBIT. 

(1.)  Cavbbnous  Tumoub. 

Only  four  instances  of  this  veiy  rare  form  of  orbital  tumour  have 
been  recorded,  by  Lebert,t  de  Ricci,t  Von  6raefe,§  and  Wecker.|| 

These  tumours  do  not  present  any  specially  characteristic  features 
in  their  external  appearance,  excepting  that  they  are  prone  to  undergo 
marked  spontaneous  changes  in  size,  which  are  dependent  upon 
mechanical  hypersBmia  of  the  morbid  growth.     Thus,  any  straining 

•  "B.  L.  O.  H.  Bep./*  v,  836. 

t  Abhandlungen  aus  dem  Gbbiete  der  pnktiBchen  Chimrgie.    Berlin,  1846, 

p.  88. 

J  "  Dublin  Quarterly  Journal,"  1865,  Noyember,  p.  338. 

§  "  A.  f.  O.,"  vu,  2,  p.  12. 

II  Wecker,  "  MaladieB  des  Yeux,"  2nd  edit.,  i,  798. 
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or  Tiolent  ezeiikm,  or  stooping  position  of  the  head,  may  be  followed 
by  a  striking  increase  in  the  size  of  the  tnmonr.  In  Yon  Cbaefe's  case, 
the  mere  pressure  of  the  pillow  in  bed  upon  this  side  of  the  head  and 
fkce  gave  rise  to  a  temporary  protrusion  of  the  eye,  aooompanied 
by  great  congestion  of  the  conjunotiyal  and  suboonjunctiYal  vessela. 

The  growth  of  these  tumours  is  generally  slow,  more  especially  if 
they  are  situated  deeply  in  the  orbit,  for  then  the  pressure  of  the  eyeball 
restrains  their  rapid  development. 

The  cavemous  tumour*  is  surrounded  by  a  capsule  of  dense  cellular 
tissue,  which  is  only  very  loosely  connected  to  the  adipose  tissue  of  the 
orbit,  so  that  the  tumour  can  be  yery  readily  and  completely  remoTed, 
with  but  a  very  slight  amount  of  hsBmorrhage.  On  a  section,  it  is  seen 
to  be  of  a  spongy  nature,  and  to  be  traversed  by  delicate  meshes  of 
fibrillar  connective  tissue,  dividing  it  into  a  vast  number  of  little  com- 
partments. These  interspaces  contain  blood,  which  can  be  readily 
squeezed  out  by  a  little  pressure,  and  this  causes  a  considerable  diminu- 
tion in  the  bulk  of  the  tumour,  which  at  the  same  time  becomes  of  a 
pale  gp^eyish  tint. 

The  erectile  tumowB  (telangiectasis)  which  are  met  with  in  the  orbit, 
almost  invariably  take  their  origin  from  the  eyelids,  and  then,  increasing 
in  size,  extend  thence  into  the  orbit.  They  are  described  in  the  article 
on  Tumours  of  the  Eyelids. 

(2.)  Aneubisms  of  ths  Obbit. 

Aneurtsm  by  cmastomoM  is  of  far  less  frequent  occurrence  in  the 
orbit  than  was  at  one  time  supposed,  and  many  of  the  cases  which  have 
been  described  under  this  name,  were  evidently  instances  of  difinse 
aneurism.     Aneurism  by  anastomosis  is  met  with  principally  in  young 
children,  and  is  mostly  congenital.     The  tumour  commences  in  or  near 
the  skin,  is  connected  with  the  subcutaneous  tissue,  and  presents  the 
appearance  of  an  irregular  nodulated  growth,  consisting  of  convolutions 
of  dilated  arteries ;  the  vessels  in  the  neighbourhood  participating  in 
the  increased  action.     The  origin  of  the  tumour  is  neither  sudden  nor 
produced  by  direct  violence,  but  is  slow,  and  its  increase  in  size  is 
tardy  and  g^^ual.     The  size  of  the  swelling  is  much  increased  by  any 
position  or  exertion  which  causes  congestion  of  the  head,  e.^.,  stooping^ 
straining,  coughing,  etc.     Although  the  tumour  presents  distinct  signs 
of  pulsation  and  thrilling,  no  effect  (or  only  a  very  tardy  one)  is  pro- 
duced upon  these  symptoms,  or  upon  the  swelling,  by  compression  of 
the  carotid  artery.      Moreover,   as  was  strongly  insisted  upon   by 
Mr.  John  Bell,  aneurism  by  anastomosis  is  not  curable  by  ligature  of 
vessels.    The  best  treatment  is  that  of  subcutaneous  ligature  of  the 

•  Yirchow,  '<  KrankhafU  GMchwulste/'  Hi,  1,  368. 
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tmnoiir,  the  ligature  beixig  either  appUed  in  a  oircnlar  manner,  bo  as  to 
include  the  base  of  the  tomour  within  a  single  loop,  or  else  the  figure 
of  8  ligatore  should  be  employed.  If  the  growth  is  of  considerable 
Bixe,  and  is  divided  into  different  nodulated  portions,  these  may  be 
operated  upon  snccessiyely  by  the  ligature ;  or  threads  saturated  with 
a  solution  of  the  perchloride  of  iron  may  be  drawn  through  the  tumour, 
8o  that  they  cross  and  re-cross  each  other  in  various  directions.  These 
modes  of  operating  are  &r  more  safe  than,  and  much  to  be  pre- 
ferred to,  the  injection  of  the  perchloride  of  iron,  or  other  agents  for 
the  purpose  of  producing  coagulation.  Dr.  Althaus's  treatment  by 
electrolysis  might  also  be  tried. 

True  a/neimsms  of  the  orbit  are  of  rare  occurrence,  and  do  not 
attain  any  considerable  bulk,  on  account  of  the  small  size  of  both  the 
ophthahnic  artery  and  the  central  artery  of  the  retina.  In  a  case 
recorded  by  Mr.  Ghithrie,*  an  aneurism  of  the  ophthahnic  artery  of 
each  side,  about  the  size  of  a  large  nut,  was  discoyered  after  death. 
The  ophthahnic  vein  was  greatly  enlarged,  and  obstructed  near  its 
passage  through  the  sphenoidal  fissure  by  the  great  increase  in  size  of 
the  recti  muscles,  which  had  also  acquired  an  almost  cartilagineous  hard- 
ness. Although  the  eyes  were  g^atly  protruded,  the  sight  was  hardly 
affected,  and  the  exophthalmos  was  evidently  as  much  due  to  the  state 
of  the  muscles  as  to  the  dilatation  of  the  vessels.  There  was  an  audible 
hissing  noise  in  the  head,  which  was  attributed  to  aneurism.  As  the 
disease  existed  on  both  sides,  Mr.  Guthrie  did  not  propose  ligature  of 
the  carotid. 

Cases  of  aneurism  of  the  central  artery  of  the  retina  have  been 
observed  by  Graefe  (senior),  Schmidler,  and  A.  Cooper.  In  Graefe*s 
case  the  central  artery  of  the  retina  was  dilated  to  the  size  of  a  stalk 
of  grass.  But  Sousf  was  in  one  case  able  to  diagnose  the  affection 
with  the  ophthalmoscope.  He  observed  in  a  woman  of  64,  a  red 
ovoid  tumour  on  the  left  optic  disc,  extending  somewhat  beyond  its 
margin,  and,  afber  becoming  suddenly  narrower,  passing  over  into  one 
of  the  retinal  arteries.  It  presented  evident  signs  of  pulsation,  the 
dilatation  being  synchronous  with  the  systole  of  the  heart.  The  other 
retinal  arteries  were  very  narrow  and  threadlike,  the  veins  somewhat 
dilated. 

Diffuse  or  false  a/neurism  of  the  orbit  is  of  far  more  firequent  occur- 
rence. It  may  be  either  primary  and  traumatic,  or  consecutive  in  its 
origin.  In  the  former  cas^,  the  walls  of  the  artery  are  torn  or  ruptured 
by  a  sudden  blow  or  wound  of  the  head  or  orbit,  or  a  fall  upon  the  head, 

•  "  LectuTOB  on  OpeintiTe  Surgery,"  p.  168. 
t  '•  Annales  d'Oculistique,"  1865. 
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joins  the  cayemous  siniu,  by  obstracting  the  retnm  of  blood  from  the 
orbit,  accounts  for  the  protrusion  of  the  eyeball,  and  perhaps  also  for 
the  pnlsation  which  was  felt  when  the  finger  was  laid  on  it,  becanse 
each  diastole  of  the  ophthalmic  artery  must  haye  been  attended  by  a 
general  momentary  increase  of  the  whole  quantity  of  blood  in  tke  orbit^ 
becanse  its  exit  through  the  ophthalmic  yein  was  cnt  oS,  and  the 
resisting  bony  walls  of  the  orbit  could  permit  a  distension  in  front 
only." 

The  operation  of  ligature  of  the  common  carotid  has  proved  very 
successful  in  cases  of  aneurism  or  supposed  aneurism  of  the  orbit. 
Thus,  Dr.  Morton,  of  Pennsylvania,  has  collected  thirty  cases  in 
which  the  common  carotid  was  tied,  of  these  twenty-two  were  cured, 
three  partially  successful,  two  xmsuccessful,  and  three  fatal.  Since 
then  Mr.  Zachariah  Laurence*  has  successfully  performed  the  operation, 
and  another  successful  case  is  reported  by  Dr.  Bell.t 

Digital  compression  of  the  carotid  has  proved  successful  in  three 
eases,  viz.,  in  those  of  GKoppi,^  Yanzetti,§  and  Freeman.  ||  In  a  case 
of  Sczokalskis's^  digital  compression  was  continued  for  fifty-six 
hours,  together  with  ice-cold  compresses  and  small  doses  of  digitalis, 
but  proved  quite  unavailing.  Ligature  of  the  common  carotid  was 
then  performed  with  perfect  success.  Digital  compression  may  be 
applied  in  such  a  manner  as  to  press  the  common  carotid  directly  back 
against  the  vertebral  column;  but  in  this  mode  the  jugular  vein  is 
very  apt  to  be  also  compressed,  which  produces  great  congestion  of  the 
head.  It  is,  therefore,  better  to  raise  the  carotid  somewhat,  and  com- 
press it  between  the  fingers.  Belays  of  assistants  should  be  ready  to 
alternate  in  this  duty.  Sometimes,  however,  it  cannot  be  borne  for 
longer  than  four  or  five  minutes  at  a  time.  The  success  of  these  cases 
should  encourage  us  to  give  this  method  of  treatment  by  digital  com- 
pression a  fair  trial,  before  having  recourse  to  ligature  of  the  carotid^ 
for  this  operation  can  always  be  performed  if  compression  fails. 

Two  cases  have  been  successfully  treated  by  styptics ;  and  Mr.  Hohnes 
mentions  a  case  of  traumatic  aneurism  cured  by  the  administration  of 
the  extract  of  ergot,  and  tincture  of  green  hellebore,  together  with 
complete  rest  and  low  diet.**     Two  cases  in  which  electrolysiB  and 

•  "  Ophtlialinio  Reyiew,"  12. 

t  "  Edinburgh  Medical  Journal,"  1867,  July. 

J  "  Annales  d'Oculiatique,"  Norember  and  December,  1868. 

I  «  AnnaU  Uniyers.,"  1868,  p.  148 ;  vide  also  "  Lanoet,"  March  16,  1862. 

II  "  American  Journal  of  Med.  Science,"  July,  1866. 

%  "  Kl.  Monatsbl.,"  ii,  427.  For  further  information,  and  a  tabulated  arrange- 
ment of  cases  of  aneurism  that  have  been  operated  upon,  1  would  refer  the  reader 
to  Dr.  Morton's  able  paper  in  "  Amer.  Jour,  of  Med.  Sdenoe,"  April,  1865,  »n<l 
Zehender's  article  in  "Kl.  Monatebl.,"  1868,  99. 

••  "Amer.  Jour,  of  Med.  Science/'  July,  1864. 
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iiijeotion  of  the  perchloride  of  iron  were  tried,  are  narrated  in  Zander 
and  Geissler.*  The  latter  remedy  is,  however,  ezcesBivelj  dangerous, 
for  instantaneons  death  has  been  caused  by  it  more  than  once. 


8.— EFFUSION  OF  BLOOD  INTO  THE  ORBIT. 

The  efinsion  of  blood  into  the  orbit  is  generally  rapid,  and  can 
mostly  be  traced  to  some  direct  canse,  such  as  a  blow  or  fall  upon 
the  eye  or  head,  incised  or  punctured  wounds  of  the  orbit,  or  the 
lodgement  of  a  foreign  body  within  the  latter.     In  rarer  instances,  the 
hiemorrhage  may  be  due  to  violent  exertion  or  straining,  or  may  even 
be  spontaneous  in  its  origin.     The  eye  generally  becomes  rapidly  pro- 
truded, and  its  mobility  curtailed.     Frequently  the  protrusion,  as  well 
as  the  impairment  of  the  mobility  of  the  eyeball,  occur  chiefly  in  certain 
directions.     The  sight  is  more  or  less  affected,  and  this  is  chiefly  due 
to  direct  pressure  upon  the  optic  nerve  by  the  effiision,  but  in  cases  of 
injuries  to  the  head,  it  must  be  remembered  that  the  affection  of  the 
sight  may  be  dependent  upon  some  cerebral  lesion.     Thus,  consecutive 
neuro-retinitis  may  become  developed,  being  due  to  the  inflammation  of 
the  meninges-t    On  account  of  the  impairment  of  the  mobiHty  of  the  eye 
there  is  also  diplopia.     The  eyelids  are  often  much  swollen,  contused, 
discoloured,  and  perhaps  studded  with  ecchymoses,  which  may  also 
occur  in   the    conjunctiya    and  subconjnnctiTal  tiaane.      Moreover, 
although  the  blood  may  be  at  first  confined  to  the  posterior  portion 
of  the  orbit,  it  may  press  forward  and  become  diffused  beneath  the 
conjunctiva,  and  thus  produce  considerable  chemosis.     In  cases  of 
orbital  luemorrhage  dependent  upon  fracture  of  the  bones  of  the 
orbit,  it  has  been  supposed  that  the  presence  of  ecchymoses  in  the 
eyelids  is  a  guide  to  the  diagnosis  of  the  seat  of  the  fracture.     Yel- 
peau  especially  insisted  upon  the  importance  of  this  symptom.     When 
ecchymosis  of  the  lids  exists  alone  or  precedes  subconjunctival  effusion, 
it  was  supposed  to  be  indicative  of  a  fracture  of  the  margin  of  the 
orbit.     Whereas,  subconjunctival  efiusion  existing  with  other  symp- 
toms of  fracture  of  the  orbit,  in  which  there  was  no  ecchymosis  of  the 
eyelids,  or  this  only  came  on  subsequently,  was  supposed  to  be  patho- 
gnomonic of  the  injury  being  situated  deeper  in,  or  at  the  bottom  of,  the 
orbit.     But  absolute  reliance  cannot  be  placed  upon  these  symptoms, 
for  the  bones  of  the  orbit  may  be  fractured,  and  yet  there  may  be  not 
the  slightest  effiudon  of  blood  either  under  the  conjunctiva,  or  into  the 
eyelids.     If  there  is  a  fracture  of  the  inner  or  lower  wall  of  the  orbit, 
emphysema  of  the  latter  may  also  be  produced,  and  then  the  pro- 
trusion of  the  eye  will  be  increased  when  the  nose  is  blown. 

*  Yerletsungen  des  Auges,  438.  t  Vide  Manx,  "  A.  f.  0.,"  xu,  1, 1. 
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Tbe  tmtmeDi  mmst  be  diieAj  directed  to  Ittstening  the  abscyrptkm 
of  \ht  bCood.     Cold  oampreBBee  And  m  finn  bandage  will  be  found  most 

Onlr  b&  those  cmbb  in  whidi  the  effhsion  of  the  Uood  is 
and  cansea  extreme  exophthafanoe  with  very  aevere  snffsr- 
iB£*  to  the  patient*  is  it  adrisahle  to  make  innigmnt^  in  order  to  permit 
theeac^»eof  theUood.  In  the  majonty  of  caaes,  it  is  wiser  to  permit 
it  tobeahsovbed. 

9.— EMPHYSEMA  OP  THE  ORBIT; 

Eggpfctsema  of  the  oriat  is  generaDj  aooompanied  by  a  similar  oon- 
ditSrc  zf  the  CTc-!ids.  The  aibctian  maj  be  produced  by  a  rapture  of 
the  eci^axiil  eells,  by  fractnre  of  the  firontal  sinns,  in  which  case  ihe 
svcHi:^  BttT  cxtoftd  to  the  fin^ead  and  temple^  or,  as  is  most 
frKpcKilT  the  ease,  br  a  raptore  of  the  lachrymal  ssc  The  air  is 
ftdi^Tt^d  into  the  eelhilar  tissue  of  the  orbit  and  eyeKds,  causing  great 
prv<ir».^  of  the  ere  and  swelling  of  the  lids,  both  subsiding  oonsider- 
abLT  wha  gentje  pressiiFe  is  applied  to  the  eyeball  and  lids.  If  the 
afS^r:::Q  is  dae  to  a  rapture  of  the  lachrymal  sac,  the  swelling  may  be 
iasie* Lately  pffodaoed  by  the  patient's  forcibly  blowing  his  nose.  The 
cmphysesiatous  swelling  is  Tety  elastic  to  the  touch,  and  there  are 

of 


r>.— PRESSURE  UPOX  THE  ORBIT  FROM  NEIGHBOURING 

CAVlTIKa 

IHlatadoB  of  the  carities  in  the  Ticinity  of  the  orbit  will  cause  a 
cv^tncti  -^n  and  malfi>niiadon  of  the  latter,  accompanied  by  more  or  less 
considerable  exophthalmos,  OBrtaifament  of  the  molality  of  the  eyeball, 
and  impairment  of  Tiskm. 

DM*f<u»f!$  •/  th^  fn-mSal  nmu^  may  produce  oonaidenkUe  dilatation  of 
this  carity«  which  then  encroaches  upon  the  orbit,  giying  rise  to  a  con- 
traction and  maSformaticm  of  the  latter,  and  consequent  protrusion  of 
the  er^baU.  Amongst  such  ailectians  of  the  firontal  sinus,  must  be 
enumerated  acute  and  chronic  inflammation  of  its  lining  membrane, 
giving  rise  to  the  fonnation  of  a  purulent  or  muoo-purnlent  discharge ; 
in  rarer  instances  polypi,  cystic  tumours,  and  entoaoa  are  met  with ; 
also,  perhsps,  exostosis.  The  latter  is,  however,  according  to  Mackenzie, 
80  extremely  nre,  that  he  is  not  aware  of  a  single  recorded  case  of 
exoalofiis  of  the  firontal  sinus,  although  he  happens  to  have  two  speci- 
mens in  his  own  ooilection.t     Of  tliese  diseases  of  the  firontal  sinus, 

•  Tid»  Mr.  Halke's  sitadei  oa  IMMaaes  of  tha  Fnmtal  SiiniB,  '<R  L.  O.  H. 

Sep,"  iii,  147. 

t  MMk0ane't,*I>>MMMdftheS:re>'''tthedit.>i*P-68. 
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acute  and  chronic  inflammation,  terminating  in  abscess,  are  the  most 
common. 

The  symptoms  presented  by  abscess  of  the  frontal  sinus  are  often 
somewhat  obscure,  and  may  mislead  even  an  experienced  surgeon,  for 
they  may  very  closely  simulate  those  presented  by  an  intra-orbital 
tumour. 

The  disease  generally  presents  the  following  symptoms: — The 
patient  experiences  a  feeling  of  ftilness  and  uneasiness  over  the  eye- 
brow, accompanied  by  a  dull  aching  pain,  which  is  sometimes  increased 
by  pressure  upon  this  spot,  or  by  any  exertion  or  posture  which  causes  an 
acceleration  of  the  circulation.  In  the  acute  abscess,  the  muco-purulent 
discharge  generally  perforates  the  roof  of  the  orbit,  or  makes  its  way 
into  the  nose  at  an  early  stage,  before  there  has  been  time  for  the  sinus 
to  become  much  dilated.  If  the  discharge  has  made  its  way  into  the 
orbit,  the  eyelids  become  red  and  swollen,  the  upper  lid  perhaps  droop- 
ing a  little,  and  a  small  elastic  tumour  appears  at  the  inner  and  upper 
angle  of  the  orbit.  As  the  abscess  increases  in  size,  the  eyeball  is  dis- 
placed in  a  downward  and  outward  direction,  becomes  more  and  more 
protruded,  and  its  mobility  impaired,  in  consequence  of  which,  diplopia 
manifests  itself  when  the  patient  looks  upwards.  If  the  abscess  is  not 
opened,  it  will  point  and  burst  through  the  skin  of  the  upper  eyelid, 
generally  near  its  inner  angle,  or  perhaps  lower  down,  just  above  the 
t^don  of  the  orbicularis,  when  the  fistulous  opening  which  remains 
may  be  mistaken  for  inflammation  of  the  lachrymal  sac.  But  if  a 
probe  be  passed  into  the  opening,  the  sinus  will  be  found  to  extend 
in  an  upward  and  backward  direction,  perhaps  to  a  very  considerable 
distance.  Sometimes,  there  are  several  fistulous  openings.  In  a 
chronic  abscess,  the  firontal  sinus  often  becomes  very  considerably  dis- 
tended by  the  collection  of  mucus,  and  this  produces  great  exophthalmos 
and  gives  rise  to  a  marked  prominence  over  the  eyebrow.  The  pro- 
gress of  the  chronic  abscess  is  often  extremely  slow  and  protracted, 
and  accompanied  by  but  little  pain  and  discomfort  until  symptoms  of 
exophthalmos  and  diplopia  supervene.  Inflammation  and  abscess  of 
the  frontal  sinus  are,  in  the  majority  of  cas^  caused  by  blows  or  falls 
upon  this  part  of  the  face. 

As  the  symptoms  are  generally  at  the  outset  very  obscure,  the 
treatment  can  then  be  only  directed  to  the  alleviation  of  the  pain  or 
inflammation,  by  the  application  of  warm  poppy  fomentations.  But 
when  the  presence  of  matter  is  ascertained,  a  free  incision  should  be 
made  into  the  swelling  just  beneath  the  supra-orbital  arch,  and  the  pus 
be  thoroughly  evacuated,  the  finger  or  a  small  piece  of  sponge  being 
introduced  into  the  cavity  of  the  frontal  sinus  for  this  purpose.  The 
point  of  the  forefinger  should  then  be  inserted  into  the  dilated  sinus  in 
order  to  ascertain  its  relation  with  the  neighbouring  cavities,  and  also 
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the  ocmdiidon  of  its  lining  membrane.  The  point  of  the  litUe  finger 
should  next  be  introdnoed  up  the  corresponding  nostril  as  high  as  the 
floor  of  the  dilated  sinus,  and  a  bistoury  should  be  passed  through 
the  opening  in  the  frontal  sinus,  and  the  lower  wall  of  the  latter,  just 
over  the  tip  of  the  finger  introduced  by  the  nostrQ,  should  be  inciBed,  so 
that  a  free  communication  may  be  established  between  the  sinus  and  the 
nasal  cavity.  A  stout  seton,  composed  of  several  thick  silk  threads,  is 
then  to  be  passed  through  the  aperture  in  the  skin  into  the  sinus  and 
thence  through  the  nostril,  the  tree  end,  projecting  through  the  latter, 
being  tied  to  that  which  projects  from  the  incision  in  the  skin,  so  that  a 
large  and  easily  moveable  loop  is  formed,  which  should  be  freefy  moved 
by  the  patient  two  or  three  times  a  day,  so  as  to  keep  the  opening 
between  the  nasal  cavity  and  sinus  permanently  patent.  The  patient 
is  to  be  kept  in  bed  for  some  days  and  closely  watched.  The  seton 
should  be  worn  for  several  weeks,  or  even  longer,  but  should  be  re- 
moved if  it  gives  rise  to  much  irritation  or  to  cerebral  symptoms. 
When  the  communication  with  the  nose  has  been  permanently  e8ia> 
blished,  the  seton  should  be  removed,  and  the  opening  in  the  skin  will 
then  granulate  and  heal.  I  have  seen  several  cases  very  suooessfiilly 
treated  in  this  way  by  Mr.  Bowman. 

Enlargemeni  of  ths  maxillary  sinus^  the  nasal  cavity,  and  the  cavity 
of  the  cranium  may  also  cause  pressure  upon,  and  a  contraction  of^  the 
cavity  of  the  orbit,  accompanied  by  protrusion  of  the  eye  and  limitation 
of  its  movements.  For  interesting  cases  illustrative  of  these  different 
conditions,  I  must  refer  the  reader  to  Mackenzie's  "  Treatise  on 
of  the  Eye." 


11.— WOUNDS  AND  INJURIES  OP  THE  ORBIT. 

Incised  and  punctured  wounds  of  the  orbit  should  always  be 
watched  with  care,  for  serious  symptoms  do  not  always  arise  directly 
after  the  injury,  and  may  not  manifest  themselves  till  some  time  after- 
wards. The  instrument  which  has  inflicted  the  injury  should  be 
examined,  in  order  that  we  may  ascertain  whether  a  portion  of  it  has 
not  been  broken  ofl^  and  perhaps  remains  lodged  within  the  orbit. 
Even  if  the  eyeball  itself  and  the  bones  of  the  orbit  have  escaped  direct 
injury,  inflammation  of  the  cellular  tissue  of  the  orbit  and  a  more  or 
less  extensive  formation  of  pus  are  very  likely  to  occur. 

Foreign  bodies,  more  especially  if  they  are  small  in  sise,  such  as 
shot,  splinters  of  glass,  steel,  etc.,  may  remain  for  a  long  time  unde- 
tected within  the  orbit.  The  lodgement  of  a  foreign  body  in  the  orbit  may 
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prove  dangerous  by  direct  injury  to  the  eyeball  itself,  the  optic  nerve, 
or  the  orbital  walls,  which  may  be  fractured.  Or  it  may  produce 
inflammation  of  the  cellular  tissue  of  the  orbit,  or  of  the  periosteum,  etc. 

Sometimes,  very  large  foreign  bodies  have  been  lodged  in  the  orbit 
without  the  patient  being  aware  of  their  presence.  Very  extraordinary 
cases  of  this  kind  have  been  recorded,  amongst  others,  by  Nelaton,* 
and  Mr.  R.  B.  Garter,  of  Stroud.f  In  the  latter  instance,  a  portion  of 
hat-peg  S^  inches  in  length,  had  remained  impacted  in  the  orbit  for 
from  ten  to  twenty  days  without  the  patient's  being  aware  of  it.  It 
was  so  successfdlly  removed  by  Mr.  Clarke,  that  the  patient  recovered 
without  a  single  unfavourable  symptom,  the  vision  and  movements  of 
the  eye  being  unimpaired. 

Fractures  of  the  walls  of  the  orbit  are  extremely  dangerous,  more 
especially  when  the  roof  or  upper  portion  of  the  inner  wall  is  fractiured, 
for  the  foreign  body  (fr^uently  the  stem  of  a  pointed  instrument,  as 
the  ferrule  of  an  umbrella,  etc.)  maj  penetrate  the  cranium,  or  the 
splinters  of  the  frtbctured  bone  may  set  up  great  irritation  and  inflam« 
mation  of  the  brain  and  the  meninges.  The  severe  character  of  the 
injury  and  the  presence  of  cerebral  symptoms,  may  not  show  them- 
selves for  a  day  or  two  afber  the  accident. 

If  the  fracture  extends  from  the  orbit  into  the  ethmoidal  or  frx>ntal 
cells,  there  is  generally  emphysema  of  the  orbit  and  eyelids. 

The  treatment  of  injuries  of  the  orbit  must  vary  with  their  nature. 
In  cases  of  incised  and  punctured  wounds,  we  must  endeavour  to  sub- 
due the  inflammatory  reaction  by  cold  compresses,  leeches,  etc.,  and  an 
early  evacuation  of  the  pus.  Foreign  bodies  should  be  removed  as  soon 
as  possible,  except  if  they  are  of  so  small  a  size  that  they  would  be  found 
with  difficulty,  and  their  removal  might  cause  more  disturbance  than 
their  presence. 

Before  an  operation  is  attempted  for  the  removal  of  a  foreign  body, 
the  size,  nature,  and  position  of  the  latter  should  be  ascertained  as 
accurately  as  possible  by  a  careful  examination.  If  the  foreign  body 
be  considerable  in  size,  and  situated  deeply  in  the  orbit,  so  that  it 
must  be  cut  down  upon,  the  outer  canthus  may  have  to  be  divided  in 
order  that  the  upper  or  lower  lid  (as  the  case  may  be)  can  be  turned 
up  or  down.  The  conjunctiva  between  the  eyeball  and  the  lid  should 
be  divided  over  the  point  where  it  is  supposed  that  the  foreign  body  is 
situated,  and  a  probe  or  the  tip  of  the  little  finger  be  introduced  to 
ascertain  its  exact  position,  when  it  may  be  grasped  and  extracted  with 
a  pair  of  forceps.  The  incision  should  never  be  made  through  the  skin 
of  the  eyelid,  for  the  contraction  consequent  upon  the  cicatrization  of 
the  wound  may  give  rise  to  a  subsequent  ectropium.     The  lips  of  the 

•  Zander  and  GeiBsler,  lo.  cit.,  226.  t  '<Ophth.  Rev.,"  No.  4^  p.  887. 
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incisioii  at  the  outer  canthus  are  then  to  be  nnited  by  two  or  three  fine 
sntnres,  or  the  twisted  wire  suture. 

In  fractures  of  the  orbit  the  most  absolute  rest  must  be  enforoed, 
the  patient  should  be  placed  upon  low  diet,  and  the  use  of  stimulants 
should  be  forbidden.  Gold  compresses,  and,  if  necessary,  leedieB, 
should  be  applied. 

The  eyeball  may  be  dislocated  and  pushed  out  of  the  orbit,  bj  a 
foreign  body,  e.g.^  a  piece  of  iron,  the  ferrule  of  an  umbrella  or  stick, 
etc.,  being  thrust  into  the  socket.  In  such  cases,  the  eye  lies  upon  the 
cheek,  protruding  far  beyond  the  lids,  which  cannot  be  closed  over  it 
The  optic  nerve  is,  of  course  greatly  stretched,  and  vision  more  or  leas 
completely  lost,  but  on  the  removal  of  the  foreign  body,  and  replace- 
ment of  the  eye,  the  sight  may  be  perfectly  restored.  The  foreign 
body  should  be  immediately  extracted,  and  the  eye  replaced.  The 
latter  is  to  be  done  by  gently,  yet  firmly  and  steadily,  pressing  the  eje- 
baU  back,  which  will  cause  it  suddenly  to  spring  back  into  the  orbit, 
the  sight  being  then  generally  at  once  restored.  The  eye  should  be 
retained  in  its  position  by  a  firm  compress  bandage. 

12.— EXCISION  OP  THE  EYEBALL. 

The  modem  method  of  removing  the  eye  was  first  devised  by 
Bonnet  and  O'Ferral  in  1841,  independently  of  each  other.  Stoeber 
practised  it  in  1842,  and  Gritchett  first  introduced  it  in  London  in 
1861. 

The  principal  advantages  of  this  operation  over  the  old  one  are, 
that  the  eye  is  removed  from  the  ocular  capsule  without  any  injury  to, 
or  interference  with,  the  cellular  tissue  of  the  orbit,  or  a  division  of  the 
outer  commissure»of  the  eyelids ;  that  the  muscles  are  divided  quite 
dose  to  their  insertion  into  the  sclerotic,  that  nearly  the  whole  of  the 
conjunctiva  is  preserved,  and  that  only  a  few  blood-vessels  are  divided. 
Thus  there  is  but  a  moderate  amount  of  haamorrhage,  and  an  excellent 
degree  of  mobility  is  preserved  for  the  insertion  of  an  artificial  eye. 

The  operation  is  best  performed  in  the  following  manner : — The 
patient  should  lie  on  a  couch,  and  a  large  sponge  should  be  placed 
beneath  the  temple  and  cheek  of  the  side  corresponding  to  the  eye 
about  to  be  removed,  so  that  the  blood  may  not  flow  down  his  neck  or 
over  his  clothes.  An  assistant  should  be  ready  with  several  smaller 
sponges,  to  wipe  away  the  blood  &om  the  eye  during  the  different  steps 
of  the  operation.  The  patient  having  been  brought  thoroughly  under 
the  influence  of  chloroform,  and  the  eyelids  held  apart  by  the  stop 
speculum,  the  operator  places  himself  behind  the  patient,  and,  fixing 
the  eyeball  steadily  with  a  pair  of  forceps,  divides  the  conjunctiva  all 
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round  the  cornea  and  quite  close  to  the  latter,  with  a  pair  of  strong 
blnnt-pointed  scissors  curved  on  the  flat.  He  next  incises  the  subcon- 
junctival tissue  at  one  point,  andf'passing  a  strabismus  hook  through 
this  aperture,  catches  up  one  of  the  recti  muscles,  and  divides  it  quite 
close  to  its  insertion.  The  four  recti  muscles  are  to  be  thus  divided  in 
succession.  When  this  has  been  done,  the  operator  presses  back  the 
upper  and  lower  eyelid,  so  as  to  make  the  eyeball  spring  forth  through 
the  small  opening  in  the  conjunctiva  and  protrude  between  the  eyelids. 
The  cut  end  of  the  tendon  of  the  external  or  internal  rectus  muscle 
being  seiased  with  the  forceps,  and  the  eyeball  rolled  to  the  corresponding 
side,  the  scissors  (closed)  are  to  be  passed  along  the  posterior  surface 
of  the  globe  until  the  optic  nerve  is  reached,  when  the  blades  are  to  be 
opened  and  the  nerve  divided  quite  close  to  the  sclerotic.  The  eyeball 
should  now  be  lifted  forward  by  the  fingers,  and  any  portions  of  con- 
junctiva or  subconjunctival  tissue  which  may  adhere  to  the  globe,  as  well 
as  the  insertion  of  the  obUque  muscles,  are  to  be  divided  close  to  the 
sclerotic.  This  finishes  the  operation,  and  the  eye  will  have  been 
removed  quite  free  from  conjunctival  or  muscular  tissue,  and  present  a 
perfectly  smooth  and  polished  appearance. 

As  the  opeititor  stands  behind  the  patient,  it  will  be  found  most 
easy  to  divide  the  optic  nerve  of  the  right  eye  firom  the  temporal  side, 
the  eye  being  at  the  same  time  rotated  inwards ;  the  left  optic  nerve, 
on  the  contrary,  is  best  divided  from  the  nasal  side.  By  so  doing,  the 
right  hand  can  be  used  for  either  eye,  and  the  operator  is  not  obliged 
to  alter  his  position. 

The  heamorrhage  which  ensues  upon  the  division  of  the  optic  nerve 
and  ophthalmic  artery,  is  generally  soon  stopped  by  making  a  stream 
of  cold  water  from  a  sponge  (or  for  want  of  this,  from  the  narrow  spout 
of  a  small  jug)  play  upon  the  bottom  of  the  orbit,  and  it  will  not  be 
necessary  to  ligature  any  vessel.  When  the  luemorrhage  has  stopped, 
the  lips  of  the  conjunctival  aperture,  through  which  the  eye  has  been 
removed,  may  be  brought  together  by  a  fine  suture,  passed  through  the 
four  little  lappets  left  in  the  interval  of  the  recti  muscles.  The  suture, 
which  is  best  inserted  with  the  long  needle  with  a  handle  devised  for 
this  purpose  by  Mr.  Hulke,  may  then  be  firmly  tied,  so  that  the  lips 
of  the  incision  may  be  accurately  brought  together.  It  is  stiU  better, 
however,  to  wait  with  the  tying  of  the  suture  for  an  hom*  or  two,  until 
all  haemorrhage  has  ceased.  Although  the  insertion  of  the  suture 
brings  the  edges  of  the  conjunctival  wound  very  nicely  together,  it 
should  not  be  employed  in  those  cases  in  which  the  excised  eye  is 
acutely  inflamed,  as  it  prevents  the  exit  of  inflammatory  exudations. 
After  the  completion  of  the  operation,  the  stop  speculum  should  be 
exchanged  for  a  thin  wire  one,  and  a  fold  of  wet  lint,  covered  by  a 
small  sponge,  should  be  inserted  into  the  orbit,  and  tied  down  firmly  with 
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a  bandage,  bo  as  to  stop  all  hiBmorrhage.  At  the  end  of  an  hawr  or 
two,  this  maj  be  removed,  and  moist  lint  applied  over  the  closed  ejeHda. 
The  retraction  of  the  lids  hj  the  speculam  for  an  hour  or  two  affcer  the 
operation  prevents  their  becoming  oedematous  and  discoloured. 

The  after  treatment  of  cases  of  excision  of  the  eye  is  generally  very 
simple.  A  cold  compress  shonld  be  applied  dnring  the  first  few  days, 
and  the  orbit  syringed  ont  with  a  little  Inke-warm  water,  to  cleanse 
away  the  dischsrge.  If  the  latter  shonld  continue  for  longer  than  a 
week  or  ten  dajs,  and  the  conjunctiva  looks  red  and  swollen,  a  mild 
astringent  injection  of  sulphate  of  sine  or  aJnm  shonld  be  nsed  two  or 
three  times  daily.  If  symptoms  of  inflammation  of  the  cellnlai  tissae 
of  the  orbit  shonld  supervene,  warm  bread-and-water  ponlticea,  or 
warm  poppy  fomentations  should  be  applied,  and  the  exit  of  pus  be 
facilitated  by  a  free  incision  into  the  conjunctiva ;  this  should  never  be 
neglected  if  the  lips  of  the  wound  have  been  closed  by  a  suture. 
Should  small  granulations  make  their  appearance  on  the  oonjunctival 
cicatrix,  these  should  be  at  once  snipped  off  with  a  pair  of  scissors. 

When  the  eye  is  excised  on  account  of  the  presence  of  an  intra- 
ocular tumour,  the  optic  nerve,  instead  of  being  divided  close  to  the 
globe,  must  be  cut  as  far  back  as  we  can  reach,  in  order  that  all  the 
diseased  portion  may,  if  possible,  be  removed.  Or  Yon  Oraefe's  pre- 
liminary division  of  the  optic  nerve  may  be  performed,  a  description 
of  which  will  be  found  in  the  article  on  intra-ocular  tumours  (p.  374). 
The  extirpation  of  the  eye  together  with  the  soft  parts  of  the  orbit,  aa  in 
orbital  tumours,  is  a  more  severe  and  protracted  operation  than  the 
simple  excision.  The  outer  conunissure  of  the  lids  must  generally  be 
divided,  in  order  to  give  more  room  for  the  extirx>ation  of  the  eye  and 
the  morbid  contents  of  the  orbit. 

13.— THE  APPLICATION  OF  ARTIFICIAL  EYES 

(PROTHESIS  OCULI). 

The  use  of  an  artificial  eye  should  not  be  allowed  until  five  or  six 
weeks  after  the  excision,  until  the  cicatrix  has  become  firmly  xmited, 
and  the  parts  are  quiet  and  free  from  all  irritation.  If  the  eye  has 
been  removed  on  account  of  sympathetic  irritation  of  the  other,  special 
care  must  be  taken  that  no  artificial  eye  is  worn  until  all  the  sympathetic 
symptoms  have  permanently  disappeared  for  some  months,  and  the  eye 
must  be  carefully  watched  for  some  time  afterwards,  lest  the  artificial 
eye  might  re-awaken  them.  Indeed,  the  wearing  of  an  artificial  eye  for 
too  long  a  time,  so  that  it  sets  up  great  irritation,  may  even  give  rise  to 
sympathetic  disease.* 

•  Tide  an  intarestiiig  ease  of  this  kind  recorded  by  Mr.  Lavson,  "  R.  L.  O.  H. 
Rep.,"  Ti.  2, 128. 
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At  first,  a  small  eye  should  be  worn  for  a  short  time  each  day,  and 
then,  when  the  parts  have  become  accnstomed  to  it  and  there  is  a  com- 
plete absence  of  all  symptoms  of  irritation,  a  larger  one  may  be  adopted 
and  worn  for  a  longer  period,  and  at  last  the  whole  day,  bnt  it  shonld 
always  he  removed  at  night  After  the  lapse  of  some  months,  the  internal 
snrface  of  the  eye  becomes  rough,  and  as  this  is  a  ready  sonrce  of  irri- 
tation and  discomfort  a  new  one  is  required. 

As  the  insertion  and  removal  of  the  artificial  eye  requires  some 
little  knack  and  practice,  I  subjoin  the  following  concise  and  plain  rules, 
which  are  given  to  the  patients  at  the  Boyal  London  Ophthalmic  Hos- 
pital. 

Instructions  for  Persons  wearing  a/n  Artificial  Eye. — It  should  be  taken 
out  every  night,  and  replaced  in  the  morning. 

To  put  the  Eye  in, — Place  the  left  hand  flat  upon  the  forehead,  with 
the  fingers  downwards,  and  with  the  two  middle  fingers  raise  the  upper 
eyelid  towards  the  eyebrow ;  then  with  the  right  hand,  push  the  upper 
edge  of  the  artificial  eye  beneath  the  upper  eyelid,  which  maybe  allowed 
to  drop  upon  the  eye.  The  eye  must  now  be  supported  with  the  middle 
fingers  of  the  left  hand,  whilst  the  lower  eyelid  is  raised  over  its  lower 
edge  with  the  right  hand. 

To  take  the  Eye  out — The  lower  eyelid  must  be  drawn  downwards 
with  the  middle  finger  of  the  left  hand,  and  then  with  the  right  hand 
the  end  of  a  small  bodkin  must  be  put  beneath  the  lower  edge  of  the 
artificial  eye,  which  must  be  raised  gently  forward  over  the  lower  eyelid, 
when  it  will  readily  drop  out ;  at  this  time  care  must  be  taken  that  the 
eye  does  not  fall  on  the  ground  or  other  hard  place,  as  it  is  very  brittle, 
and  might  easily  be  broken  by  a  fall.* 

After  it  has  been  worn  daily  for  six  months,  the  polished  surface  of 
the  artificial  eye  becomes  rough ;  when  this  happens,  it  should  be  re- 
placed by  a  new  one ;  for,  unless  this  is  done,  uneasiness  and  inflam- 
mation may  result. 

*  In  order  to  ayoid  thiB  accident,  the  patient  should  stoop  orer  a  eashion  or 
handkerchief  placed  on  a  table,  or  over  a  bed. 


Chapter  XVTT. 


DISEASES  OF  THE  EYELIDS. 


1.— (EDEMA  OF  THE  EYELIDS,  ETC. 

(Edema  of  the  lids  very  frequently  acoompajiies  (aa  we  have  seen)  the 
severer  forms  of  inflammation  of  the  coi^nnctiya,  oomea,  and  iris.  It 
may,  however,  be  also  dependent  upon  some  disturbance  of  the  general 
health,  more  especially  in  feeble  and  delicate  persons.  It  is  often  due 
to  an  affection  of  the  heart  or  kidneys,  and  should,  therefore,  always 
arouse  our  suspicions,  and  lead  us  to  examine  as  to  the  presence  of 
general  dropsy,  and  of  albumen  in  the  urine.  The  degree  of  cedematous 
swelling  of  the  lids  is  subject  to  much  variation.  If  it  be  due  to  con- 
stitutional causes,  it  is  often  but  inconsiderable  in  degree,  giving  rise 
only  to  a  little  puffiness  and  fulness  of  the  lid,  which  is  generally 
greatest  in  the  morning,  and  diminishes  during  the  day.  Some- 
times, the  puffiness  is  principally  confined  to  the  lower  lid,  forming  a 
little  pouch  or  sack,  which  is  very  unsightly  if  it  be  considerable  in 
sise  and  if  the  subcutaneous  veins  are  dilated,  as  the  swelling  then 
assumes  a  dusky,  bluish  tint.  The  swelling  produced  by  oedema  is 
smooth,  pale,  soft,  and  semi-transparent,  and  it  is  easily  pitted  with  the 
point  of  the  finger,  the  mark  remaining  for  a  little  time. 

If  the  oedema  is  due  to  constitutional  causes,  the  treatment  must  be 
chiefly  directed  to  their  alleviation,  when  the  swelling  of  the  lid  will 
soon  subside.  Where  the  puffiness  of  the  lids  occurs  spontaneously  in 
persons  of  a  feeble,  delicate  habit,  tonics  should  be  administered,  and 
the  general  health  attended  to.  A  compress  bandage  should  be 
applied,  and  I  have  also  found  benefit  from  the  use  of  warm  aromatic 
bags  (containing  camomile  flowers,  camphor,  etc.)  tied  firmly  over 
the  eye.  If  the  oedema  is  very  obstinate  and  unsightly,  a  small  hoii- 
Bontal  fold  of  skin  may  be  excised.  Where  this  condition  is  dependent 
upon  some  other  disease  of  the  eye,  this  must  be  treated,  and  when  it 
is  alleviated,  the  puffiness  will  soon  disappear. 

Emphysema  of  the  lids  is  due  to  the  admission  of  air  into  the  areolar 
tissue,  and  is  generally  caused  by  a  fracture  of  the  nasal  bones,  or  of 
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the  frontal  or  ethmoidal  cells,  and  mptnre  of  the  mncoas  membrane ; 
though  generallj  produced  by  severe  blows  or  falls,  it  may  arise  after 
blowing  the  nose  very  forcibly.  The  swelling  of  the  lid  is  tense  and 
elastic,  and  there  is  distinct  crepitation  on  pressure ;  the  colour  of  the 
skin  is,  however,  unchanged.  The  treatment  consists  in  the  application 
of  a  compress  bandage,  with  the  use  of  a  mildly  stimulating  lotion. 

In  erythsTna  (hypercemia)  of  the  eyelids  the  skin  is  very  much  red- 
dened, and  presents  a  bright  scarlet  flush,  which  temporarily  disappears 
upon  pressure.  There  is,  however,  but  very  little,  if  any,  swelling  of 
the  lid,  and  no  pain,  although  the  patient  complains  of  a  great  sensa- 
tion of  heat.  The  redness  generally  extends  somewhat  on  to  the  cheek, 
and  the  palpebral  and  ocular  conjunctiva  may  likewise  be  injected. 
The  veins  of  the  skin  are  also  sometimes  dilated.  This  affection  is 
not  unfrequently  due  to  prolonged  exposure  to  very  bright  sxmlight  or 
intense  heat,  and  is  also  met  with  in  persons  suffering  from  some 
irregularity  of  the  general  circulation.  Compresses,  soaked  in  cold 
water  or  in  goulard  lotion,  should  be  frequently  applied  ;  and  a  solu- 
tion of  nitrate  of  silver  (gr.  iv,  ad.  Jj)  may  be  painted  over  the  outside 
of  the  lids.  If  there  is  much  vascularity  of  the  conjunctiva,  and  a 
slight  muco-purulent  discharge,  a  weak  collyrium  of  sulphate  of  zinc 
or  alum  should  be  prescribed. 

A  peculiar  bluish  discolouration  of  the  eyelids  (more  especially  the 
lower  one)  is  occasionally  observed  in  persons  of  feeble  health,  and  of  a 
very  transparent  and  delicate  complexion.  This  dark  tint  is  especially 
conspicuous  beneath  the  lower  lid,  producing  a  dark  blue,  semicircular 
ring.  This  appearance  is  due  to  a  dilatation  of  the  subcutaneous  veins, 
which  are  the  more  conspicuous  on  account  of  the  delicacy  of  the  skin. 
It  is  often  difficult  to  cure  this  discolouration,  more  especially  if  a 
certain  degree  of  oedema  of  the  lid  co-exists.  I  have  found  the  most 
benefit  fi^m  the  use  of  a  solution  of  Tannin  (gr.  iv — ^viii,  to.  ^  of  water), 
which  is  to  be  painted  frequently  over  the  outside  of  the  eyelids.  When 
this  has  been  employed  for  some  little  time,  a  solution  of  acetate  of 
lead  or  of  nitrate  of  silver  should  be  substituted.  Care  must,  however, 
be  taken  that  the  nitrate  of  silver  does  not  discolour  the  latter,  which  is 
especially  apt  to  happen  at  the  points  where  the  latter  is  a  little  wrinkled. 
The  general  health  should  at  the  same  time  be  attended  to,  irregularities 
in  the  circulation  or  the  digestive  frmctions  be  rectified,  and  abstinence 
from  every  form  of  dissipation  strictly  enforced. 

2.— INFLAMMATION  OP  THE  EYELIDS,  ETC. 

In  the  acute  phlegmonous  inflanvmaiion  (abscess)  of  the  eyelids,  there 
is  great  redness,  heat,  and  swelling  of  the  lids,  which  are  also  acutely 
sensitive  to  the  touch.   The  skin  is  greatly  reddened,  and,  as  the  disease 
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adymnoeB,  it  assnineB  a  darker  aad  more  dosky  hue.     The  oonjnnctiya 
is  also  injected,  and  there  ia  often  a  considerable  degree  of  chemoBifi. 
The  swelling  is  finn  and  hard  and  not  oedematonB ;  it  oft«n  extends 
over  the  eyebrow  and  cheek,  and  may  became  so  considerable  that  the 
upper  tid  is  swollen  up  to  the  sise  of  a  pigeon's  egg,  or  even  larger. 
This  hardness  is  at  first  especially  conspicuous  at  one  point,  which 
feels  like  a  little,  firm,  circumscribed  nodule ;  this  increases  more  and 
more  in  size,  then  the  hardness  gradually  yields,  the  swelling  becomes 
softer,  more  doughy,  and  there  is  a  distinct  sense  of  fluctuation.     The 
skin  becomes  thinned  and  yellowishly  discoloured  at  one  point,  gires 
way,   and  a  large  quantity  of  thick  creamy  pus  escapes.     In  rarer 
instances,  the  perforation  occurs  through  the  oonjunctiya.     When  the 
abscess  forms  at  the  inner  angle  of  the  eye,  near  the  lachiymal  sac,  it 
has  been  termed  anchylops^  and  may  then  be  mistaken  for  acute  inflam- 
mation of  the  sac.     If  it  perforates  at  the  inner  canthus,  it  is  called 
oagUops,     It  generally,  however,  occurs  in  the  upper  lid,  which,  on 
account  of  the  swelling,   hangs  immoyeably  down,   so  that  the  pal- 
pebral aperture  is  quite  closed.     The  pain  is  mostly  rery  great,*  and 
of  a  violently  throbbing  character,  extending  over  the  correspond- 
ing side  of  the  head  and  &ce.     There  is  oftien  also  much  constitu- 
tional disturbanoe  and  feverishness.     The  course  of  the  disease  may, 
however,  be  more  chronic,  and  all  the  inflammatory  symptoms  be  sub- 
acute in  character.    Abscess  of  the  eyelid  is  almost  always  of  traumatio 
origin,  being  produced  by  wounds  or  blows  upon  the  eye.     It  may, 
however,  occur  spontaneously,  or  supervene  upon  severe  inflammation 
of  the  conjunctiva,  or  erysipelas  of  the  eyelids. 

If  the  disease  is  seen  at  the  very  outset,  we  should  endeavour  to 
produce  the  resolution  of  the  inflammatory  swelling  by  the  application 
of  cold  (iced)  compresses,  leeches,  etc.  But  if  we  cannot  succeed  in 
this,  hot  poultices  or  sedative  fomentations  should  be  applied,  in  order 
to  accelerate  the  formation  of  pus,  and  as  soon  as  fluctuation  is  felt,  a 
free  incimon  should  be  made  into  the  swelling  paraUd  to  the  edge  of  the 
lid,  so  as  to  g^ve  ready  exit  to  the  discharge.  For  if  this  is  not  done^ 
but  the  abscess  is  allowed  to  perforate  spontaneously,  the  suflerings  of 
the  patient  are  not  only  greatly  aggravated  and  prolonged,  but  the 
opening  will  be  ragged  and  insufficient,  and  by  the  contraction  of  the 
cavity  of  the  abscess,  will  tend  to  produce  ectropium.  If  perforation 
has  already  occurred,  the  opening  should  be  enlarged  if  it  is  insufficient 
for  the  free  discharge  of  matter ;  and  if  several  apertures  exist  close 
together,  they  should  be  laid  open  into  one  large  wound.  After  the 
escape  of  the  pus,  warm  poultices  should  be  applied,  and  subsequently 
warm  water  dressing  and  a  compress  bandage,  so  as  to  keep  the  lid  in 
position  and  the  walls  of  the  abscess  in  contact,  and  thus  hasten  the 
union.   A  generous  diet  and  tonics  should  be  prescribed.   Any  eversion 
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or  malposition  of  the  eyelid  or  puncta  must  be  treated  at  a  subseqaent 
period. 

In  Erysipelas  of  the  lids  the  swelling  is  not  firm,  hard,  and  of  a  dusky- 
red  tint,  but  oedematous,  softer,  and  of  a  more  rosy,  semi-transparent 
hue,  the  blush  disappearing  on  pressure.  The  cuticle  is  frequently 
elevated  in  the  form  of  small  blisters  by  an  efiusion  of  serum.  The 
swelling  of  the  lid  is  often  very  considerable,  and  extends  over  the  eye- 
brow and  down  the  cheek ;  the  oonjunctiya  is  injected,  and  there  is 
more  or  less  chemosis.  There  is  likewise  much  constitutional  distur- 
bance ;  the  patient  is  feverish,  his  tongue  foul  and  loaded,  and  he  is 
often  extremely  weak  and  feeble.  The  pain  is  gez\erally  not  very  great 
nor  of  a  throbbing  or  pulsating  character.  If  pus  is  formed,  the 
swelling  assumes  greater  firmness,  the  skin  becomes  more  tense  and 
of  a  livid,  dusky-red  tint,  and  the  pain,  heat,  and  throbbing  increase  in 
severity.  The  swelling  becomes  softer,  there  is  a  distinct  feeling  of 
fluctuation,  and  then,  if  left  to  itself,  the  abscess  points  and  perforates. 
The  matter  may  extend  freely  into  the  connective  tissue,  and  give  rise 
to  extensive  sloughs.  But  erysipelas  may  produce  much  more  serious 
complications,  for  the  inflammation  may  extend  to  the  cellular 
tissue  of  the  orbit,  giving  rise  to  abscess  within  the  latter  and  great 
exophthalmos,  followed  perhaps  by  sloughing  of  the  cornea  and  loss  of 
the  eye ;  or,  the  inflammation  may  extend  backwards  from  the  orbit, 
along  the  optic  nerve  to  the  brain,  and  set  up  meningitis ;  or,  again,  the 
erysipelatous  inflammation  may  also  become  diffuse,  and  extend  to  the 
fibce.  The  purulent  matter,  as  Mackenzie  points  out,  may  likewise 
make  its  way  into  the  lachrymal  sac,  which  becomes  filled  with  pus  frx)m 
without ;  in  the  production  of  which,  its  lining  membrane  has  no  share. 

Erysipelas  of  the  eyelids  may  be  spontaneous  in  origin,  being  caused 
by  exposure  to  cold  and  wet,  more  especially  if  the  patient  is  already  in 
feeble  and  delicate  health  from  want  or  dissipation.  It  is  often,  how- 
ever, of  traumatic  origin,  being  due  to  injuries,  wounds,  etc.,  of  the 
lids.  Our  first  object  in  the  treatment  must  be  to  strengthen  the 
patient.  If  the  stomach  is  much  deranged,  the  tongue  loaded,  the 
breath  foetid,  a  brisk  purgative  or  an  emetic  should  be  at  once  adminis- 
tered. Then  tonics  should  be  given,  more  especially  the  tincture  of 
steel,  or  preparations  of  steel  and  quinine.  The  diet  must  be  generous, 
and  stimulants,  particularly  port  wine  and  brandy,  should  be  freely 
administered.  Warm  poppy  or  laudanum  fomentations  should  be  applied 
to  the  lids,  or  they  may  be  painted  with  collodion.  If  pus  is  forming, 
a  free  incision  must  be  made  at  once,  in  order  to  permit  of  its  ready 
escape.  If  the  chemosis  is  very  considerable  and  firm,. so  that  it  presses 
upon  the  vessels  which  supply  the  cornea,  and  thus  endangers  the  nutri- 
tion of  the  latter,  the  chemotio  swelling  should  be  incised  at  different 
points ;  but  if  the  pressure  of  the  swollen  Hds  is  threatening  this  danger, 
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the  outer  canthns  sbonld  be  divided.  When  the  ezysipelatoiiB  inflam- 
mation has  extended  to  tiie  orbital  cellnlar  tissue,  and  tiie  eye  is  poro- 
truded  from  a  collection  of  pus  or  effusion  into  the  orbit,  a  &ee  and 
deep  indusion  should  be  made  so  as  to  evacuate  it. 

Gases  of  cmihrax  (carbuncle)  of  the  lids  generallj  occur  in  elderly 
persons  of  feeble  health.  The  inflammatory  swelling  is  of  a  dusky,  livid- 
red,  and  firm  and  circumscribed,  and  there  is  a  great  tendency  to 
sloughing.  Vesicles  form  on  the  lid  and  burst,  discharging  sanioos 
matter ;  the  skin  and  areolar  tissue  become  black  and  gangrenous,  and, 
sloughing  out,  leave  a  more  or  less  deep  cavity,  which  then  gianu- 
lates  and  cicatrizes.  A  crucial  incision  should  be  made  into  the  swell- 
ing at  an  early  stage,  so  as  to  allow  the  escape  of  matter,  and  facilitate 
the  separation  of  the  slough,  and  warm  poultices  should  then  be  applied. 
The  patient's  strength  must  be  sustained  by  a  libersJ  administration  of 
brandy,  wine,  tonics,  and  a  good  diet.  K  the  pain  is  greatj  opium  must 
be  given,  either  internally,  or  by  the  subcutaneous  injection. 

MaUgna/ni  pustule  of  the  lids  is  said  to  be  somewhat  common  in 
certain  parts  of  France  and  of  the  continent,  but  I  have  never  heard  of 
its  having  been  met  with  in  England  in  its  true  type.  According  to 
Mackenzie,  it  is  characterised  by  the  formation  of  a  vesicle  filled  with 
bloody  serum,  which  is  accompanied  by  a  g^reat  and  firm  swelling  of 
the  lids,  the  skin  of  which  is  dusky  and  red.  The  base  of  the  pustule 
is  hard  and  nodular,  and  soon  becomes  sloughed,  the  gangrene  spreading 
with  g^reat  rapidity.  There  is  severe  constitutional  disturbance,  much 
fever,  and  intense  pain.  The  disease  is  almost  always  produced  by  con- 
tact with  decomposing  carcases  of  cattle,  or  with  animalfl  suffering  from 
farcy ;  hence  it  is  most  frequently  met  with  amongst  tanners,  butchers, 
drovers,  etc.  It  is  so  extremely  dangerous  that  it  may  prove  fatal 
within  24  hours  of  the  outset,  the  inflammation  extending  to  the  head 
and  neck,  and  the  eye  being  either  destroyed  at  the  time,  or  subsequently 
from  exposure.  Mackenzie  states  that  the  best  treatment  is  a  deep 
crucial  incision  of  the  swelling,  followed  by  the  immediate  application 
of  the  actual  cautery.  Tonics  and  stimulants  should  be  very  freely 
administered. 


3.— SYPHILITIC  AND  EXANTHEMATOUS  AFFECTIONS   OF 

THE  EYELIDS. 

Syphilitic  ulceration  of  the  eyelid  generally  commences  at  its  fr^ee 
edge,  along  which  it  rapidly  spreads,  more  especially  towards  the  skin, 
showing  a  gpi-eater  tendency  to  extend  in  this  direction  than  inwards  to- 
wards the  conjunctiva.  The  eyelid  is  much  inflamed  and  swollen  in  the 
vicinity  of  the  ulcer,  and  of  a  dusky,  livid  hue.     The  swelling  is  firm 
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and  hard,  and  fyels  nodulated.  The  nicer  has  a  hard,  cartilagineons 
base,  its  edges  are  irregular,  and  its  bottom  presents  a  peculiar  dirty 
and  lardaceouB  appearance.  The  whole  surface  of  the  lid  is  often 
swollen  and  indurated,  and  of  a  dusky-red  tint,  the  inflammation 
extending  generally  to  the  conjunctiva,  and  being  accompanied  by  a 
muco-pumlent  discharge.  If  the  disease  is  not  recognised  and  pro- 
perly treated,  the  ulcer  will  rapidly  spread,  become  deeply  notched, 
and  perhaps  soon  eat  its  way  through  the  whole  substance  of  the 
lid,  destroying  skin,  cartilage,  and  conjunctiva.  Indeed  its  ravages 
may  be  so  great,  that  the  whole  of  the  eyelid  may  become  destroyed, 
and  the  disease  even  extend  to  the  other  lid.  In  rarer  instances,  the 
ulcer  may  occupy  the  internal  surface  of  the  eyelid,  and  spread  over  a 
considerable  portion  of  the  palpebral  conjunctiva  without  appearing 
externally.  If  the  ulcer  is  situated  at  the  inner  canthus,  or  the  inner 
edge  of  the  lower  lid  in  the  vicinity  of  the  lachrymal  sac,  it  may  be 
mistaken  for  a  fistula  of  the  latter ;  indeed  it  may  penetrate  into  the 
sac.  It  is  often  somewhat  difficult  to  determine  with  certainty  the  true 
nature  of  the  disease,  or  to  make  the  differential  diagnosis  between  the 
syphilitic  ulcer  and  the  different  forms  of  lupus  and  epithelioma.  The 
syphilitic  character  of  the  ulceration  must,  however,  be  suspected,  if  it 
proves  very  obstinate,  and  instead  of  yielding  to  the  usual  remedies, 
gets  worse  and  spreads  more  and  more.  We  must  then  carefully  and 
searchingly  inquire  into  the  history  of  the  case,  and  ascertain  whether 
any  other  symptoms  of  syphilis  are  present,  such  as  eruptions  of  the 
skin,  ulceration  of  the  throat,  etc.,  or  whether  there  has  been  any 
chance  of  direct  contagion.  For  although  these  ulcers  are  almost 
always  secondary,  a  primary  hard  chancre  of  the  lid  may  be  met  with. 
The  softer  variety  appears,  however,  to  be  of  rare  occurrence.  The 
ulceration  may  also  extend  to  the  eyeUds  from  the  neighbouring  parts, 
such  as  the  nose,  etc.  The  treatment  must  consist  in  bringing  the 
patient  as  rapidly  as  possible  under  the  influence  of  mercury,  either  by 
inunction  or  mercurial  baths ;  and  the  system  should  be  kept  slightly 
under  its  action  for  some  time,  otherwise  a  relapse  may  occur,  or  the 
ulcer  return.  The  latter  should  be  freely  touched  with  caustic,  and 
when  it  is  beginning  to  heal,  the  red  precipitate  ointment,  or  the  black 
wash,  should  be  applied,  in  order  to  accelerate  the  cicatrization.  If  the 
ulceration  proves  very  obstinate,  and  resists  the  action  of  mercury, 
much  advantage  is  often  experienced  frt)m  a  course  of  Zittman's  decoc- 
tion, as  this  is  accompanied  by  a  very  free  action  of  the  skin.  If  this 
be  inapplicable,  warm  baths  should  be  prescribed  for  the  same  pur- 
pose. 

In  infants,  the  existence  of  congenital  syphilis  generally  manifests 
itself  by  the  appearance  of  papular  or  pustular  eruptions  on  the  face, 
hands,  and  around  the  anus.     The  eyelids  are  inflamed  and  swollen, 
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there  is  a  pnmleiit  discharge,  and,  in  very  weak  and  feeble  children, 
there  is  miieh  danger  of  alonghing  of  the  cornea  and  loss  of  the 
eye.  Small  doses  of  calomel  and  opinm  shonld  be  administered,  and 
an  astringent  oollyrinm,  or  the  red  precipitate  ointment  should  be 
applied. 

I  have  already  mentioned,  when  treating  of  the  exanthematons 
affections  of  the  conjnnctiya,  that  the  eyelids  are  also  rery  prone  to 
Boffer  during  the  exanthemata^  more  espedally  in  small-pox.  Eczema 
of  the  lids  occors  yery  frequently  yi  conjunction  with  ecsema  of  the 
face.  It  is  also  dne  to  severe  and  protracted  inflammation  of  the  con- 
jnnctiYa  or  cornea,  more  especially  phlyctenular  ophthalmia,  and  is 
caused  by  the  irritation  of  tiie  constant  discharge,  and  of  the  hot 
scalding  tears  flowing  over  the  edge  of  the  Ud  and  down  QiB  dieek. 
The  proper  mode  of  treatment  is  described  at  p.  67. 

4— INFLAMMATION  OP  THE  EDGES  OF  THE  EYELIDS 
(TINEA  TARSI,  OPHTHALMIA  TABSI,  BLEPHARITIS 
MAEGINALIS),  ETC. 

In  the  mildest  form  of  the  disease,  we  notice  only  a  hyperaanic 
condition  of  the  edges  of  the  lids,  which  look  angry,  red,  and  sore. 
There  is  at  the  same  time  a  feeUng  of  heat  and  itching  in  the  eyes, 
which  becomes  aggravated  by  exposure  to  very  bright  light,  a  smoky 
atmosphere,  or  by  long  continued  use  of  the  eyes  at  fine  work.  On 
awaking  in  the  morning,  the  patient  notices  that  the  lids  are  somewhat 
glued  together,  and  that  small  crusts  form  upon  and  dog  the  lashes, 
which  are  perhaps  stuck  together  into  little  bundles  by  the  hardening 
and  drying  of  the  discharge.  The  edges  of  the  hds  now  become  some- 
what thickened  and  hypertrophied,  and  appear  red,  glazed,  and  shining. 
The  discharge  is  also  more  copious  and  thicker,  and  the  crusts  more 
firm  and  consistent.  If  the  disease  advances,  smaU  white  pustules  are 
formed  here  and  there  at  the  roots  of  the  lashes,  which  project  through 
the  pustules,  or  the  latter  may  be  situated  between  the  cOia.  These 
little  pustules  become  excoriated,  and  exude  a  yellowish  muco-purulent 
discharge,  and  readily  bleed  if  the  edge  of  the  lid  is  rubbed,  or  the 
crusts  are  roughly  removed.  The  margin  of  the  lid  becomes  more 
and  more  inflamed,  swollen,  and  irregularly  notched,  and  the  pustules 
may  invade  its  whole  extent,  so  that  it  looks  quite  raw  and  ulcerated 
when  the  crusts  have  been  removed.  When  the  whole  substance  of 
the  lid  along  the  margin  is  thickened  and  hardened,  it  is  termed 
fyloftis.  The  conjunctiva  generally  participates  more  or  less  in  the 
inflammation,  and  this,  together  with  the  inflamed  condition  and 
altered  secretion  of  the  Meibomian  glands,  causes  a  sensation  of  sand 
and  grit  in  the  eyes,  which  feel,  moreover,  hot,  dry,  and  very  itchy. 
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This  itoliiiiess  is  especially  marked,  if  the  lid  and  cheeks  become 
excoriated  and  inflamed.  If  conjunctivitis  supervenes,  there  is  of 
course  an  increase  in  the  discharge,  which  now  assumes  a  muco- 
purulent character.  In  the  severer  cases  of  blepharitis  margpbmlis, 
suppuration  of  the  hair  follicles  takes  place,  and  the  pustules  which 
form  at  the  base  of  the  cilia  may  attain  a  considerable  size,  and,  on 
giving  way  or  being  pressed,  they  exude  a  thick  muco-purulent  dis- 
charge, which  dries  upon  the  edge  of  the  lid  in  the  form  of  thick  firm 
crusts,  beneath  which  the  margin  of  the  lid  is  ulcerated,  and  perhaps 
deeply  notched  and  indented.  The  lashes  become  loose,  and  are  shed ; 
either  falling  out,  or  remaining  glued  to  the  crusts.  For  some  time, 
new  lashes  are  formed,  but  they  are  not  of  normal  strength  or  growth, 
but  are  weak,  crooked,  and  stunted ;  but  if  the  disease  runs  a  very 
protracted  course,  and  is  severe  in  character,  the  lashes  cease  to  grow, 
and  a  more  or  less  considerable  portion  of  the  lid  is  completely  deprived 
of  them  (madarosis),  or,  at  best,  a  few,  thin,  straggling  cilia  are  scat- 
tered sparsely  along  its  margin.  The  position  of  the  lashes  often  un- 
dergoes a  considerable  change,  so  that  they  become  inverted,  crooked, 
and  stunted  (trichiasiB),  or  a  double  row  of  cilia  (distichLasis)  may  be 
formed,  either  along  the  greater  portion  of  the  lid,  or  chiefly  at  one 
point.  There  is  also  much  danger  that  the  cicatrization  of  the  ulcers 
should  lead  to  a  closure  and  obliteration  of  the  Meibomian  apertureS| 
so  that  these  become  skinned  over ;  the  secretion  firom.  the  glands  is 
thus  blocked  up,  and  on  pressing  the  edge  of  the  lid  no  discharge 
exudes.  This  condition,  and  the  inflammation  of  the  Meibomian  glands 
which  often  supervenes,  aggravates  still  more  the  intensity  and  ob- 
stinacy of  the  disease.  Indeed,  when  the  apertures  of  the  greater 
number  of  the  Meibomian  follicles  are  obliterated,  the  case  may  be 
considered  incurable,  and  only  capable  of  alleviation.  Whereas,  if 
these  ducts  are  still  open,  a  cure  may  with  perseverance  and  care  be 
looked  upon  as  certain,  although  many  months  may  elapse  before  it 
can  be  attained.  On  account  of  the  thickening  and  hypertrophy  of 
the  edge  of  the  lid,  this  gradually  shows  a  tendency  to  become  some- 
what everted,  and  now  the  lachrymal  punctum,  instead  of  being  turned 
in  towards  the  eyeball,  becomes  erect  or  even  everted,  and  the  tears 
which  can  no  longer  enter  it,  flow  over  the  edge  of  the  lid,  and  thus 
tend  still  more  to  maintain  or  aggravate  its  inflammation.  Moreover, 
the  latter  may  extend  to  the  puncta  and  canaliculi,  and  cause  their 
obHteration.  The  inner  edge  of  the  lid  loses  its  angularity,  becomes 
rounded  ofi^,  smooth,  hardened,  and  cuticular  in  character.  The 
contraction  of  the  skin  which  ensues  upon  the  cicatrization  of  the 
excoriated  lids  and  cheek,  moreover,  increases  this  tendency  to  ectro- 
pium,  so  that  even  a  considerable  degree  of  lagophthalmos  may  be 
produced. 
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Blepharitifl  marginalifl  is  frequently  produced  by  the  variouB  forms 
of  conjunctivitiB  or  comeitis,  more  especially  if  tlie  latter  are  acoom- 
panied  by  a  great  discharge  of  hot  scalding  tears,  which  constantly 
moisten  and  excoriate  the  edges  of  the  lids.  But  it  occurs  also  as  a 
primary  disease,  and  is  then  generally  due  to  prolonged  exposure  to 
wind,  cold,  bright  glare,  or  to  an  impure  smoky  atmosphere.  Its 
intensity  is  much  aggravated  by  dirt  and  want,  and  it  is,  therefore,  most 
frequently  met  with  amongst  the  poorer  classes,  and  especially  amongst 
those  nationalities  in  which  habits  of  cleanliness  do  not  prevaiL  It 
occurs  most  fr^uently  amongst  children,  but  it  is  also  met  with  in 
adults,  and  is  especially  prone  to  attack  persons  of  a  delicate,  feeble, 
and  scrofulous  constitution,  or  who  suffer  fr^m  impairment  of  the 
digestion;  in  such,  it  proves  especially  obstinate  and  apt  to  recur. 
Dr.  McCaU  Anderson  considers  that  this  disease  is  neither  more  nor 
less  than  a  pustular  eczema  (impetigo)  attacking  the  edges  of  the  lids.* 

In  the  treatment  of  this  disease,  the  greatest  attention  must  be  paid 
to  the  most  scrupulous  cleanliness.  In  mild  cases,  the  eye  should  be 
frequently  washed  with  tepid  water,  or  warm  milk  and  water,  so  as  to 
remove  the  crusts  from  the  lashes,  and  when  this  has  been  done,  a  little 
of  the  weak  nitrate  of  mercury  ointment  should  be  applied  to  the  roots 
of  the  lashes  with  a  fine  camel's  hair  brush.  If  this  proves  too  irritating, 
we  should  diminish  the  strength  of  this  ointment  by  an  admixture  of 
one  or  two  parts  of  lard.  If  the  crusts  are  thick  and  firm,  and  the 
edges  of  the  lids  very  swollen  and  red,  mere  ablution  with  warm  water 
will  not  suffice,  but  compresses,  steeped  in  hot  water,  should  be  applied 
for  ten  or  twenty  minutes,  and  frequently  changed  during  this  period. 
This  should  be  repeated  three  or  four  times  a  day,  or  hot  bread  and 
water,  or  linseed  meal  poultices  may  be  applied  instead  of  the  com- 
presses. This  will  greatly  alleviate  the  inflammation,  and  the  crusts 
will  be  so  thoroughly  soaked  and  softened,  that  they  will  either  become 
detached  spontaneously,  or  can  be  removed  without  difficulty  or  injoiy 
to  the  lid.  The  hot  compresses  or  poultices  will  be  found  especially 
useful  in  the  morning,  when  the  crusts  are  thick,  and  the  lids  firmly 
glued  together  by  the  nocturnal  discharge.  After  the  removal  of  the 
crusts,  the  lids  may  be  bathed  with  tepid  water,  and  then  some  astrin- 
gent ointment  or  lotion  should  be  applied.  Before  doing  so,  any 
diseased  or  stunted  eyelashes  should  be  extracted  with  the  cilia  forceps, 
as  this  favours  the  growth  of  the  new  ones,  and  renders  the  application 
of  the  topical  remedy  more  easy.  Indeed,  if  the  disease  is  severe  and 
implicates  the  greater  portion  of  the  lid,  it  will  be  well  to  remove  the 
greater  part  of  the  lashes,  or,  as  suggested  by  Mr.  Streatfeild,  to  cut 
them  down  quite  close  to  the  margin.     A  great  number  of  ointments 

*  "  A  practioal  TreatiBd  upon  Eczema,"  bj  Dr.  McCall  Anderson,  p.  107. 
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and  lotionB  have  been  recommended  for  this  disease,  and  in  very 
chronic  and  obstinate  cases  it  is  adyisable  occasionally  to  change  the 
remedy. 

In  the  milder  forms,  the  application,  night  and  morning,  of  the 
weak  nitrate  of  mercniy ,  or  the  red  or  white  precipitate  ointment  will 
suffice. 

If  the  edge  of  the  lid  is  much  excoriated,  a  solution  of  nitrate  of 
silver  (gr.  y — x  ad  ^.)  should  be  lightly  painted  over  it  every  day ;  or 
pledgets  of  lint,  dipped  in  a  weaker  solution  of  nitrate  of  silver  or  of 
sulphate  of  zinc,  should  be  periodically  applied.  If  small  pustules  or 
ulcers  have  formed,  these  should  be  touched  with  a  finely  pointed  crayon 
of  sulphate  of  copper  or  the  mitigated  nitrate  of  silver.  I  have  also 
found  very  great  benefit  from  the  use  of  Wecker's  ointment,  which 
consists  of  equal  parts  of  Oleum  Lini  and  Emplastrum  Plumbi,  with  a 
little  Balsam  of  Pern.  This  is  spread  on  a  pledget  of  lint  and  applied 
to  the  lids  at  bed  time,  being  kept  on  all  night.  On  its  removal  in  the 
morning,  the  eyes  are  to  be  well  sponged  with  warm  water.  Dr.  McGall 
Anderson  strongly  recommends  the  use  of  a  solution  of  potassa  fusa 
(usually  ten  grains  to  an  ounce  of  water),  a  very  little  of  which  is  to 
be  painted  every  day  on  the  edges  of  the  lids  with  a  fine  brush  by  the 
surgeon  himself.  A  large  brush,  soaked  in  cold  water,  should  be  in 
readiness  to  stop  the  action  when  desired.  If  any  conjunctivitis 
oo-ezists,  a  drop  or  two  of  a  coUyrium  of  sulphate  of  zinc,  or  of  alum 
should  be  applied  two  or  three  times  a  day.  The  eyes  should  also  be 
protected  against  bright  light  and  cold  winds  by  a  pair  of  blue  eye- 
protectors.  Together  with  this  local  treatment,  great  attention  must  be 
paid  to  the  patient's  general  health.  K  he  is  of  a  scroftdous  habit,  or 
in  delicate  health,  cod  liver  oil  with  steel  or  quinine  should  be  adminis- 
tered. His  diet  shoald  be  nutritious  but  easily  digestible,  and  all  excess, 
more  especially  in  drinking,  should  be  avoided.  Indeed,  even  the 
moderate  use  of  stimulants  cannot  be  borne  by  some  of  these  patients, 
causing  an  aggravation  or  a  relapse  of  the  disease.  In  obstinate  cases, 
I  have  also  derived  much  benefit  from  the  prolonged  use  of  arsenic. 

Aene  cUiaria  is  not  unfrequently  met  with ;  we  then  notice  one  or 
more  small  nodules,  due  to  an  inflammation  of  the  sebaceous  or  hair 
follicles,  and  situated  close  to  the  edge  of  the  lid,  which  is  more  or  less 
swollen,  red,  and  inflamed ;  indeed,  if  the  attack  is  severe,  the  whole 
Ud  may  be  very  oedematous.  These  nodules  are  situated  in  the  subcu- 
taneous cellular  tissue,  and  are  somewhat  moveable,  and  several  cilia  may 
sprout  out  from  the  apex  of  the  little  pustules.  The  latter  gradually 
increase  in  size,  and,  after  having  attained  a  certain  volume,  may 
undergo  resolution;  but  they  generally  suppurate,  the  pus  escaping 
either  through  the  duct  of  the  follicle,  or  making  its  way  through  the 
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external  sldzi.  In  other  cases,  the  nodnle  becomes  hardened  and  in- 
durated ((wne  induraia)^  and  may  thus  exist  unchanged  for  a  very  long 
time. 

This  disease  is  mostl j  met  with  in  yonthfnl  individnaJs,  who  may  be 
otherwise  in  yery  good  health,  excepting  that  they  show  a  disposition  to 
aone  of  the  face.  It  may,  however,  occur  independently  of  this,  if  the 
secretion  of  the  sebaceons  follicles  of  the  eyelids  is  from  any  canse  mor- 
bidly altered ;  so  that,  either  from  its  excess  in  quantity  or  hardness,  it 
becomes  confined  in  the  gland,  and  then  sets  np  inflammation.  On 
account  of  the  larger  size  and  number  of  the  sebaceous  follicles  in  the 
upper  lid,  acne  occurs  more  frequently  in  this  than  in  the  lower.  The 
causes  of  acne  dliaris  resemble  those  of  acne  in  general,  and,  like  the 
latter,  this  disease  generally  runs  a  protracted  course,  and  is  very  apt 
to  recur.  Amongst  the  principal  causes,  I  may  mention  irr^ularities  in 
diet,  free  indulgence  in  wine,  spirits,  or  other  excesses ;  and,  in  females, 
derangement  of  the  uterine  Amotions.  Exposure  to  dust,  dirt,  cold 
winds,  bright  glare,  etc.,  increases  the  severity  and  obstinacy  of  the 
disease,  and  &vours  the  tendency  to  relapses.  If  the  affection  has  lasted 
for  some  time  and  is  accompanied  by  a  good  deal  of  inflammation,  it 
may  become  complicated  with  blepharitis  marginalis. 

Great  attention  should  be  paid  to  the  cleanliness  of  the  lids,  which 
should  be  frequently  washed,  so  that  any  discharge  which  dogs  the 
lashes,  or  has  become  encrusted  on  the  lids,  may  be  removed.  The 
loose  or  affected  eyelashes  should  be  frequently  plucked  out.  If  the 
nodule  and  the  neighbouring  portion  of  the  lid  are  red,  inflamed,  and 
painfrd,  cold  compresses  should  be  applied,  but  if  signs  of  suppuration 
appear,  hot  poultices  or  fomentation  should  be  substituted,  and  the 
pustule  be  punctured,  in  order  that  the  discharge  may  find  a  ready  exit. 
In  the  indurated  form,  an  ointment  containing  mercury  or  iodide  of 
potassium  should  be  applied.  The  diet  and  habits  of  the  patient  should 
be  carefully  regulated,  and  if  he  is  feeble  and  delicate  in  health,  tonics 
should  be  administered. 

The  presence  of  lice*  on  the  eyelashes  (phtheinasis  ciliarum)  might 
be  mistaken  for  tinea,  but  the  crusts  present  a  more  circumscribed  and 
beaded,  form.  The  citrine  or  red  precipitate  ointment  should  be  applied 
twice  daily,  which  will  generally  kill  the  pediculi  in  a  few  days.  If 
they  are  numerous,  it  may  be  necessary  to  clip  the  lashes  very  close. 

6.— EPHIDROSIS  AND  CHROMHYDROSIS. 

An  excessive  secretion  of  the  sudoriferous  glands  of  the  lids,  more 
especially  the  upper,  is  occasionally  met  with.    The  perspiration  exudes 

•  "  E.  L.  O.  H.  Bep.,"  ii,  125. 
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80  freely  that  the  surface  of  the  lid  is  covered  hy  a  thin  layer  or  film  of 
fluid,  reaching  perhaps  nearly  np  to  the  edge  of  the  orbit.  This  con- 
dition is  termed  Ephidrosis.  On  wiping  the  skin  dry  with  a  fine  dossil 
of  hnen,  we  can  easily  notice  (with  the  aid  of  a  magnifying-glass)  that 
the  moisture  exndes  from  innnmerable  little  pores,  flows  together  into 
larger  drops,  and  finally  covers  the  lid  with  a  thin  layer  of  fluid  (Yon 
Graefe*).  Soon  the  conjunctiva  becomes  somewhat  injected  and 
inflamed,  the  edg^s  of  the  lids  sore  and  excoriated  (more  especially  at 
the  angles  of  the  eye)  frx)m  the  constant  irritation  of  the  moisture, 
and  an  obstiDate  blepharitis  marginalis,  with  a  slight  degree  of  con- 
junctivitis, is  set  up.  The  patient  at  the  same  time  complains  of  a 
peculiar  itching  and  biting  sensation  on  the  outer  surface  of  the  lid. 
The  affection  is  very  obstinate  and  protracted,  for  although  astringent 
lotions  and  collyria  benefit  the  inflammation  of  the  conjunctiva  and  the 
edge  of  the  lid,  they  exert  but  little,  if  any,  influence  upon  the  secretion 
of  fluid.  Wecker  recommends  his  ^'Ponmiade  antiblepharitique " 
(p.  677).  The  general  health,  and  especially  the  action  of  the  skin 
and  kidneys,  should  be  attended  to. 

Ohromh^dro8i8  (skearrhsBa  nigricans  of  Erasmus  Wilson).  Under 
this  title  has  been  described  a  very  peculiar  pigmented  condition  of  the 
eyelids,  whicb  is  characterised  by  the  appearance  of  a  dark  brown  or 
brownish-black  discolouration  of  the  lids,  more  especially  the  lower, 
which  is  chiefly  noticeable  in  the  folds  of  the  skin,  and  does  not  reach 
up  to  the  lashes.  It  can  be  readily  removed  with  oil  or  glycerine,  but^ 
apparently,  not  with  water.  It  has  been  chiefly  met  with  in  females, 
more  especially  those  of  a  nervous,  hysterical  temperament,  and  there  can 
be  but  little  doubt  that  it  is  artificial,  being  due  to  some  pigment  painted 
on  .by  the  patient  in  order  to  deceive  her  medical  attendant,  and  to 
awaken  interest  or  compassion.  For  a  very  full  account  of  this  con- 
dition, I  would  refer  the  reader  to  The  French  Translation  of  Mackenzie, 
iii,  44,  and  to  a  paper  read  by  Dr.  Warlomont,  before  the  Heidelberg 
Ophthalmological  Congress,  1864,  vide  "  Kl.  Monatsbl.,"  1864,  881. 

6.— HORDEOLUM  (STYE). 

This  disease  is  not,  as  is  sometimes  supposed,  an  inflammatory  affec- 
tion of  the  Meibomian  glands,  but  is  a  furuncular  inflammation  of  the 
connective  tissue  of  the  lids,  having  its  seat  generally  in  the  vicinity 
of  the  hair  follicles,  and  near  the  margin  of  the  lid.  In  most  cases, 
there  is  only  one  boil,  in  others,  there  are  several.  At  the  outset  of 
the  disease,  we  notice  a  small  circumscribed  nodule  or  button  near 
the  edge  of  the  lid,  the  skin  being  freely  moveable  over  it.  K  the 
development  is  very  acute,  the  lid  is  often  much  inflamed,  very  red,  and 
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OBdematons ;  and  ftltliongli  these  symptoms  are  generally  confined  to  the 
portion  of  tiie  lid  in  the  vicinity  of  the  stye,  tiiey  may  extend  to  tiie 
whole  eyelid.  If  the  upper  lid  is  the  one  affected,  it  may  hang  down 
in  a  massive  fold  and  qnito  close  the  palpebral  apertnre,  there  being  at 
the  same  time,  perhaps,  a  g^ood  deal  of  photophobia  and  lachrymation. 
The  patient  generally  complains  of  very  considerable  pain,  and  the 
BweUingin  the  vicinity  of  the  nodnle  is  exquisitely  tender  to  the  touch ; 
sometimes,  there  is  also  a  good  deal  of  feverishness  and  oonatitutioiial 
disturbance,  the  sufferings  of  the  patient  being  quite  out  of  proportion 
to  the  extent  of  the  disease.  The  latter  may,  however,  ran  a  more 
subacute  or  chronic  course.  The  prominence  produced  by  the  nodule 
is  mostly  at  once  evident  to  the  eye,  assuming  the  appearance  of  a  little 
circumscribed  tumour,  about  the  size  of  a  pea,  the  skin  of  the  lid  in  ite 
vicinity  being  of  a  dusky,  angry  red.  Sometimes,  several  lashes  project 
from  ite  apex,  if  it  is  situated  at  the  margin  of  the  Ud.  K  it  be  not 
visible,  ite  presence  may  be  easily  detected  by  lightly  passing  the  tip  of 
the  fing^  over  the  surface  of  the  eyelid.  On  eversion  of  the  latter,  the 
conjunctiva  will  generally  appear  smooth  and  unaltered,  but  if  the 
hordeolum  pointe  inwards,  the  circumscribed  nodule  will  appear  on  the 
inner  surface  of  the  lid,  the  conjunctiva  over  and  around  it  being  red- 
dened and  swollen.  The  apex  of  the  little  button  presente  a  greyish 
yellow  tint,  if  suppuration  has  set  in  and  the  matter  **  points."  If  the 
disease  is  allowed  to  run  ite  course,  it  may  sometimes  undergo  resolu- 
tion, but,  as  a  rule,  suppuration  sete  in  and  perforation  takes  place,  more 
or  less  thick  purulent  matter  being  discharged,  together  with  which 
there  is  often  mixed  some  greyish-white  gelatinous  substance,  con- 
sisting of  ill-developed  or  broken  down  connective  tissue.  This  is  dis- 
charged in  little  lumps.  The  disease  shows  a  very  great  tendency  to 
recur  again  and  again,  so  that  ite  existence  may  be  prolonged  for  very 
many  months,  and  this  has  led  some  authorities  to  consider  it  de- 
pendent upon  some  peculiar  diathesis.  It  is  most  frequently  met  with 
in  youthM  individuals,  more  especiaUy  in  those  of  rather  deHcate 
health,  who  are  often  subject  to  acne,  or  who  are  addicted  to  free  living 
or  dissipation.  If  the  course  of  the  disease  is  protracted,  and  more 
especially  if  there  are  frequent  relapses,  it  is  not  unfrequently  followed 
by  chalazion,  due  to  inflammatory  changes  in  the  Meibomian  glands, 
and  followed  by  fatty  or  chalky  degeneration  of  their  contente. 

At  the  very  outset  of  the  disease,  more  especially  if  there  are  severe 
inflammatory  symptoms,  cold  compresses  should  be  applied ;  but,  as  a 
rule,  I  prefer  the  use  of  hot  poultices,  which  should  be  changed  very  fre- 
quently; for  this  will  greatly  accelerate  the  formation  of  pus,  and 
expedite  the  progress  of  the  case.  When  suppuration  has  set  in,  and 
the  skin  has  become  thinned  and  yellow  at  one  point,  a  small  incision 
should  be  made  to  permit  of  the  ready  escape  of  i^e  pus,  with  which 


TUMOURS  OP  THE  EYELIDS.  681 

will  generally  be  mixed  some  of  the  grey  gelatinonB  comiectiye  tissue. 
The  pain  is  immediately  and  greatly  relieved  by  the  incision.  When 
cicatrization  has  taken  place,  I  have  found  much  benefit,  in  preventing 
a  recnrrence  of  the  disease,  from  the  nse  of  a  weak  ointment  of  nitrate 
of  silver  (gr.  ij. — ^iv.  ad  5j.).  If  the  patient  is  feeble  and  out  of  health, 
tonics  mnst  be  given,  and  the  digestive  fnnctions  thoroughly  regu- 
lated. 

7.— TUMOURS  OF  THE  EYELIDS. 

• 

Chalazion  (Tarsal  tnmonr,  Tarsal  cyst)  is  atnmonr  due  to  inflamma- 
tory changes  of  the  Meibomian  glands  or  ducts,  giving  rise  to  an 
alteration  and  retention  of  the  secretions.  If  the  inflammation  has  been 
acute,  or  if  an  acute  inflammatory  exacerbation  has  occurred,  suppu- 
ration may  take  place  and  pus  be  formed.  In  other  cases,  the  contents 
of  the  cyst,  instead  of  being  purulent  or  muco-purulent,  are  fluid,  gela- 
tinous, fatty,  or  sebaceous  and  clotted.  The  tumour  is  generally 
about  the  size  of  a  little  pea,  but  may  increase  to  that  of  a  small  bean ;  it 
is  situated  at  some  distance  from  the  free  margin  of  the  lid,  and  is 
generally  most  manifest  on  its  inner  surface,  lying  close  beneath  the 
conjunctiva  (which  is  often  considerably  thinned),  and  forming  here  a 
small,  circumscribed,  bluish  or  yellowish- white  tumour,  which  springs 
prominently  into  view  when  the  lid  is  well  everted  and  the  conjunctiva 
put  upon  the  stretch.  In  other  and  rarer  cases,  the  tumour  points  out- 
wards and  lies  close  beneath  the  skin,  which  is  fr^uently  somewhat 
reddened  and  thinned  over  and  around  it.  It  occurs  far  more  frequently 
in  the  upper  than  in  the  lower  lid.  Sometimes,  it  may  exist  in  both  eye- 
lids, or  in  both  eyes. 

K  the  tumour  is  small  and  hard,  and  its  formation  has  been 
extremely  slow,  we  may  endeavour  to  favour  its  absorption  by  the  use  of 
red  precipitate  or  iodide  of  potassium  ointment,  but  as  a  rule  this 
proves  quite  inefiectual,  and  we  must  generally  have  recourse  to  opera- 
tive interference.  If  the  tumour  presents  upon  the  conjunctival 
surface,  the  lid  should  be  thoroughly  everted,  and  the  conjunctiva  put 
upon  the  stretch,  so  as  to  render  the  little  nodule  prominent  and  tense. 
A  free  crucial  incision  should  then  be  made  into  it  with  a  cataract 
knife  or  small  scalpel,  so  that  it  may  be  laid  well  open.  If  the  contents 
are  fluid  or  muco-purulent,  they  will  at  once  escape ;  if  this  is,  however, 
not  the  case,  and  they  are  somewhat  coherently  gelatinous,  a  small 
curette  should  be  introduced,  and  gently  turned  round,  so  as  to  break 
down  and  scoop  out  the  contents.  Should  small  portions  of  the  latter 
adhere  to  the  wall  of  the  cyst,  they  should  be  snipped  off"  with  a  pair 
of  scissors  curved  on  the  flat.  If  the  tumour  is  deeply  seated  and 
near  the  outer  surface,  the  incisions  must  be  proportionately  deep,  and 


682  DISEASES  OF  THE  EYEUDS. 

extend  through  the  tarsus,  as  it  is  generally  better  to  open  the  tmnonry 
if  possible,  firom  within,  for  we  thus  avoid  the  formation  of  a  cicatrix 
in  the  skin.  Special  attention  most  be  paid  to  this  if  the  chalainon  is 
situated  near  the  margin  of  the  lid,  and  particularly  near  the  pnnctum, 
for  then  the  cicatrix  would  be  very  prone  to  produce  a  certain  degree 
of  eversion  of  the  edge  of  the  lid,  and  displacement  of  the  pnnctom. 
But  if  the  tumour  is  situated  at  some  distance  from  the  edge  of  the 
lid  and  in  its  central  or  outer  portion,  lying  close  beneath  the  skin,  and 
if  the  latter  is  lax,  the  incision  may  be  made  from  the  outside ;  for  the 
wrinkles  of  the  loose  skin  will  hide  the  cicatrix  and  prevent  the  danger 
of  eversion.  The  removal  of  the  contents  is  generally  accompanied  by 
considerable  bleeding,  and  the  tumour  may,  hence,  appear  to  be  hardly 
reduced  in  size.  But  in  the  course  of  a  few  days,  the  adhesive  inflam- 
mation supervening  on  the  operation  will  cause  a  contraction  of  the 
cyst,  and  it,  and  the  thickening  of  the  structures  in  its  vicinity,  will 
rapidly  disappear.  This  adhesive  inflammation  may  be  augmented  by 
lightly  touching  the  interior  of  the  c^st  with  a  finely  pointed  crayon  of 
nitrate  of  silver. 

If  the  tumour  is  hard  and  firm,  I  generally  direct  the  patient  to 
apply  hot  poultices  for  a  day  or  two  before  the  incision,  as  this  acce- 
lerates any  tendency  to  suppuration,  and  softens  the  contents  so  that 
they  are  less  tenacious  and  more  easily  removed.  As  patients  affected 
with  chalazion  often  8ufi*er  from  iiregxdarities  of  the  digestive  fnnctionSy 
these  should  be  carefully  attended  to. 

The  Meibomian  follicles  sometimes  become  obstructed,  without 
there  being  any  swelling  or  dilatation  of  the  glands.  These  obsiaruo- 
tions  are  due  to  an  accumulation  of  the  secretion  in  the  ducts,  giving 
rise  to  small  yellowish-white  concretions,  either  studded  irregularly 
about  Uie  smooth  conjunctival  surface,  or  airanged,  perhaps,  in  single 
file,  like  little  pin's  heads,  along  the  course  of  the  duct.  If  these  are 
very  small,  few  in  number,  and  unattended  with  any  inconvenience  or 
irritation,  we  need  not  interfere ;  but  if  they  are  numerous,  large  in 
aixe,  and  productive  of  irritation,  they  should  be  pricked  with  the  point 
of  a  knife,  and  the  hardened  contents  squeezed  out,  or  their  removal 
may  be  facilitated  by  using  a  grooved  spud. 

Milium  is  a -minute  white  tumour,  about  the  size  of  a  millet  seed, 
hence  its  name,  which  is  mostly  situated  at  or  near  the  free  edge  of 
the  lid.  It  generally  occurs  isolated,  although  perhaps  in  considerable 
numbers,  or  the  tumours  may  be  arranged  in  clusters.  The  cilia  sprout 
forth  from  the  centre  of,  and  between,  these  little  nodules.  The  latter 
should  be  pricked,  and  their  soft;,  suet-Uke  contents  squeezed  out. 

MoUuscumf  or  albuminoid  tum^mr  is  of  the  same  nature  as  milinTn^ 
but  attains  a  much  more  considerable  size,  and  is  generally  situated  at 
some  little  distance  from  the  edge  of  the  lid,  and  is  quite  painless. 
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The  skin  oyer  it  is,  as  a  mle,  somewhat  thinned,  so  that  its  yel- 
lowish-white colour  and  nodulated  surface  are  yery  eyident.  In  its 
oeni«  is  sometimes  noticed  a  minute  opening,  ttirongh  which  a  Uttle 
white  fluid  exudes,  and  dzying,  forms  a  Httle  brittle  crust  upon  it.  In 
recent  cases,  this  matter  is  contagious.  K  the  tumour  exists  for  a  yery 
long  time,  its  attachment  to  the  skin  may  be  stretched  and  elongated, 
so  tiiat  it  has  a  more  or  less  distinct  neck  or  pedicle,  which  renders  it 
pendulous.  MoUuscum  is  generally  not  confined  to  the  lids,  but  occurs 
at  the  same  time  upon  the  fa^oe  and  other  parts  of  the  body.  The  crust 
upon  its  apex  should  be  detached  with  a  pair  of  forceps,  the  nodule 
pricked  or  slightly  incised,  and  the  contents  squeezed  out  between  the 
thumb  nails.  K  it  is  not  emptied  at  once,  the  pressure  shoxdd  be 
repeated.  When  seyeral  moUusca  exist  on  the  eyelids  and  face,  it  is 
better  to  operate  upon  them  all  at  one  sitting. 

Sebaceous  twmours  occur  most  frequently  in  children,  and  resemble 
molluscum  in  their  nature,  but  attain  a  still  more  considerable  size, 
reaching  perhaps  that  of  a  large  filbert  or  eyen  a  small  walnut.  They 
occur  most  frequently  at  the  outer  and  upper  margin  of  the  orbit,  close 
to  the  eyebrow.  The  skin  oyer  the  tumour  generally  retains  its  normal 
appearance,  or  may  become  somewhat  reddened.  The  contents  are 
enclosed  in  a  cyst  wall,  the  posterior  portion  of  which  is  somewhat 
thickened  and  hypertrophied,  and  are  suet-like  and  sebaceous,  consisting 
of  broken  down  epithelial  cells,  fiskt  molecules  and  hairs.  In  other  cases, 
the  tumour  is  softer,  and  its  contents  more  oily.  If  it  is  yery  small  and 
its  appearance  does  not  annoy  the  patient,  it  may  be  left  untouched,  but, 
otherwise,  it  should  be  remoyed  at  an  early  stage.  As  in  order  to 
preyent  its  return,  it  is  necessary  to  remoye  it  whole,  it  is  better  not  to 
puncture  it  and  squeeze  out  its  contents,  but  to  dissect  it  out,  if  possible 
without  tearing  or  pricking  the  cyst  wall.  Hence,  a  free  incision  should 
be  made  through  the  skin,  with  a  cataract  knife  or  small  scalpel,  and 
parallel  to  the  edge  of  the  orbit.  When  the  tumour  is  of  considerable 
size,  a  crucial  incision  may  be  made  so  as  to  facilitate  the  dissection,  but 
generally  one  long  incision  will  suffice.  The  tumour  should  then  be 
slowly  and  carefrdly  dissected  away,  the  adhesions  between  the  cyst- 
wall  and  the  surrounding  cellular  tissue  being  delicately  severed  with 
the  point  of  the  knife,  or  detached  by  gentle  traction,  assisted  perhaps 
with  the  end  of  the  handle  of  the  knife.  An  assistai),t  should  be  ready 
with  a  sponge,  to  wipe  away  the  blood,  so  that  the  operator  may  con- 
stantly haye  a  good  yiew  of  the  outline  of  the  tumour  and  its  adhesions, 
otherwise,  the  cyst- wall  may  easily  be  pricked,  and  its  white  pultaceous 
contents  begin  to  escape,  which  greatly  increases  the  difficulty  of  com- 
pletely removing  the  tumour.  K  the  cyst- wall  has  not  been  removed 
entire,  the  remaining  portions  may  be  lightly  touched  with  nitrate  of 
silver.     In  order  to  accelerate  the  union,  the  edges  of  the  wound  should 
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be  bronglit  together  with   fine  sutures,  and  cold  water  dressing  be 
applied. 

Mhroma  is  met  with  in  the  eyelids  in  the  form  of  a  smally  hard, 
oircomscribed  tumour,  being  sometimes  congenital,  and  occasionallj 
exquisitely  painful  to  the  touch.  These  tumours  occasionally  assume  a 
cartilagineous  character,  and  spring  prominently  into  yiew  when  the 
eyelid  is  everted,  looking  like  a  second  tarsal  cartilage  (Weaker). 
Yon  Qraefe*  reports  a  tumour  of  this  kind,  occurring  at  the  outer 
angle  of  the  eye,  and  which  had  attained  the  size  of  half  a  hasel  nut.  It 
was  situated  in  the  submucous  connectiye  tissue,  and,  on  removal,  was 
found  to  consist  of  true  bone  tissue. 

Fibromas  increase  but  very  slowly  in  size,  and  this  forms  the 
chief  distinguishing  feature  between  them  and  sarcomatous  tumours, 
for  they  cannot  be  distinguished  with  certainty  firom  the  latter  except 
with  the  microscope. 

Under  the  term  cylindroma  Yon  Ghraefe  describes  a  peculiar  tumourf 
which  is  sarcomatous  in  its  nature,  and  is  met  with  in  close  vicinity  to 
the  eye,  e.g.,  the  eyelids,  orbit,  etc.,  or  the  head.  It  is  particularly 
distinguished  by  the  fiict  that,  tog^ether  with  its  sarcomatous  structure, 
it  shows  peculiar  club-shaped  outgrowths  from  the  capillaries  and  veins 
(Becklinghausen|).  The  tumour  is  veiy  painful  if  firmly  pressed,  but 
spontaneous  pain  only  occurs  periodically.  It  shows  a  tendency  to 
recur  after  removal,  as  it  is  very  difficult  to  extirpate  it  completely. 

Warts  occasionally  form  on  or  near  the  edges  of  the  eyelids,  and 
should  be  snipped  off  with  a  pair  of  scissors,  or  touched  with  caustic 
or  acetic  acid.  If  their  base  is  narrow,  a  silk  or  fine  horse-hair  ligature 
should  be  applied,  so  as  to  strangulate  it,  which  will  cause  the  wart  to 
drop  off  in  the  course  of  a  few  days. 

Fatty  tumours  are  not  of  frequent  occurrence  in  the  eyelids,  tiiey 
may  generally  be  readily  recognised  by  their  smooth,  circumscribed, 
somewhat  lobulated  form,  and  are  firm  and  elastic  to  the  touch.  Their 
progress  is,  as  a  rule,  extremely  slow,  and  they  can  be  readily  re- 
moved. 

Epvthelial  cancer  is  almost  the  only  malignant  tumour  which  occurs 
primarily  in  the  eyelids,  for  the  other  forms,  such  as  scirrhus,  medullary 
cancer,  etc.,  are  generally  only  secondarily  met  with  in  this  situation. 

Epithelial  cancer  shows  itself  most  frequently  in  the  lower  eyelid, 
and  near  the  outer  canthus.  It  occurs  generally  in  persons  above 
the  age  of  forty,  or  even  in  those  much  more  aged,  being  rarely  met 
with  in  youthful  individuals.  At  the  outset,  the  disease  assumes  the 
appearance  of  a  small,   circumscribed,   slightly  elevated  induration, 

•  '<  El.  Monatsbl./'  1868,  p.  23. 
t  "  A.  f.  O.,"  X,  1, 184.  t  IWd.,  190. 
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situated  at,  or  close  to,  tHe  edge  of  the  lid,  and  looking  like  a  wart  or  a 
small  thickened  cmst.  It  is  covered  by  healthy-looking,  nninflamed 
skin,  and  a  few  yarioose  vessels  are  perhaps  seen  to  pass  over  or  near  it. 
The  surface  of  the  little  nodnle  often  looks  rough  and  scaly,  as  if  the 
cuticle  were  thickened.  It  may  remain  in  this  condition  for  a  very 
long  period,  and  years  may  elapse  before  it  increases  materially  in  size, 
or  becomes  ulcerated.  On  this  account,  and  from  its  being  quite  pain- 
less, it  is  often  entirely  disregarded  by  the  patient,  who  supposes  it  to 
be  simply  a  wart.  When  the  disease  occurs  in  the  skin  over  the 
lachrymal  sac,  it  has  been  mistaken  for  dacryocystitLs.  Thus  Mackenzie 
mentions  one  instance,  in  which  the  patient  called  to  have  a  style  intro- 
duced, and  another,  in  which  one  had  actually  been  worn.  But  sooner 
or  later  it  gradually  and  almost  imperceptibly  increases  somewhat  in 
size,  creeping  along  the  edge  of  the  Ud  and  assuming  a  lengthened, 
ovoid  shape.  Its  surface  becomes  broken  and  excoriated,  and  a  thin, 
greyish-yeUow  discharge  exudes  from  it,  which  hardens  upon  it  in  the 
form  of  dark,  rough  crusts.  Then  ulceration  sets  in,  and  the  tumour 
slowly  spreads  in  circumference  and  depth,  the  edges  of  the  ulcer  being 
somewhat  elevated,  and  studded,  perhaps,  with  a  fe^alish-red  tubercles, 
which  rapidly  form  again  if  abscised.  The  skin  around  the  tumour  is 
but  Uttle  thickened,  swollen,  or  discoloured,  and  this  distinguishes  the 
disease  from  lupus,  and  also  from  syphilitic  ulcer.  Moreover,  the 
slowness  of  its  growth  and  the  history  of  the  case,  would  prevent  its 
being  mistaken  for  the  latter.  When  the  ulceration  sets  in,  the  pain 
increases,  but  seldom  to  any  considerable  degree,  nor  is  it  of  a  very 
acute,  lancinating  character,  but  if  any  nerves  are  exposed  by  the  ulcera- 
tion, the  patient's  sufferings  will  of  course  be  much  augmented.  The 
discharge  is  of  a  yellowish  colour,  healthy  in  nature,  and  free  from 
fetor.*  Sometimes,  the  ulcer  may  become  temporarily  cicatrised, 
either  completely  or  in  part,  and  then  remain  apparently  healed  for  a 
certain  time;  but  soon  a  breach  of  surface  again  occurs,  and  freah 
ulceration  sets  in.  In  time,  the  ulcer  invades  the  lid  more  and  more, 
spreading  along  its  surface  and  extending  deeply  into  its  structure, 
until  it  may  eat  its  way  completely  through  its  whole  thickness,  and 
appear  on  the  conjunctival  surface ;  thence,  perhaps,  extending  to  the 
orbit.  If  the  L'ds  are  destroyed,  the  eyeball  wiU  be  exposed,  and  sup- 
puration of  the  cornea  may  ensue,  accompanied  perhaps  by  loss  of  the 
lens  and  a  considerable  portion  of  the  vitreous  humour,  and  followed 
by  atrophy  of  the  globe.  Mackenzief  has  witnessed  the  most  excru- 
ciating pain  ensuing  upon  implication  of  the  eyeball,  or  when  the 
ulceration  affected  the  infr^orbitary  and  supra-orbitary  nerves.  The 
disease  may  also  extend  to  the  face,  finally  opening  into  the  mouth. 

*  Tide  Dr.  Jacob's  able  paper  on  this  disease,  "Dublin  Hospital  Reports," 
Tol.  It,  1827.  t  "  Diseases  of  the  Eye,"  4tb  ed.,  137. 
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The  veins  which  pass  over  the  nicer  often  give  way  and  canse  very 
oansiderable  haemorrhage. 

The  canBe  of  the  disease  is  frequently  dnbions,  bnt  sometimea  we 
are  able  distinctly  to  trace  its  origin  to  some  injury  or  blow,  or  the 
existence  of  some  prolonged  sonroe  of  irritation. 

If  the  disease  is  moderate  in  extent  and  drcnmscribed,  so  that  there 
is  hope  of  entirely  removing  it,  the  treatment  by  extirpation  is,  I  think, 
as  a  mle,  the  beet ;  care  being  taken  to  cany  the  incisions  through  the 
healthy  integuments,  for  fear  of  leaving  any  of  the  morbid  tissue  be- 
hind. The  incision  is  generally  made  of  a  Y  shape,  and  sufficiently 
large  to  include  aU  the  diseased  portion  within  it.  The  edges  of  the 
wound  should  be  brought  together  with  fine  sutures ;  or  if  the  loes  of 
substance  is  considerable,  a  plastic  operation  should  be  performed,  and 
the  skin  brought  from  the  temple  or  cheek.  Mackenzie,  however, 
prefers  to  make  a  semilunar  incision,  and  to  allow  the  wound  to  heal 
by  granulation.  It  must  be  admitted,  however,  that  even  when  the 
operation  has  been  followed  by  a  firm  cicatrix,  and  the  disease  has 
appeared  to  have  been  cured,  that  after  a  time  a  relapse  has  taken 
place ;  and  hence  the  treatment  by  escharotics  and  other  agents  has 
been  strongly  recommended.  Potassa  fusa  and  the  chloride  of  zinc 
paste  have  been  especially  used  as  caustics.  Mackenzie*  strongly 
recommends  the  sulphate  of  zinc  for  this  purpose.  The  water  of 
crystaUisation  of  the  sulphate  of  zinc  having  been  driven  off  by  heat, 
and  the  residuum  reduced  to  a  fine  powder,  he  mized  it  with  a  little 
glycerine,  so  as  to  form  a  thick  tenacious  paste,  and  on  the  point  of  a  bit 
of  stick,  applied  it  over  the  scab  and  the  hard  edges  of  the  ulcer ;  the 
part  being  then  covered  with  a  bit  of  dry  lint.  This  treatment  was 
repeated  two  or  three  times,  and  produced  a  firm,  healthy  cicatrix,  and 
apparently  an  excellent  cure. 

Dr.  Broadbent's  treatment  by  injection  of  acetic  acid  (one  part  of 
strong  acid  to  about  four  of  water)  may  also  be  tried,  and  has  proved 
very  successful  in  the  hands  of  several  distinguished  surgeons,  amongst 
others,  Mr.  Power, t  M.  Wecker,J  etc.  Dr.  Altiiaus's  treatment  by 
electrolysis  may  also  be  tried,  being  quite  free  from  any  pain  or  discom- 
fort. M.  Bergeron§  recommends  the  internal  and  local  use  of  chlorate 
of  potash. 

8.— N^VUS  MATERNUS  (TELANGIECTASIS). 

This  disease  is  occasionally  met  with  on  the  eyelids,  and  may 
vary  considerably  in  size  and  appearance.    Its  sui^ace  may  be  smooth 

•  "  E.  L.  O.  H.  Eep.,"  ii,  5. 

t  Mr.  Power  on  Diseases  of  the  Eye,  p.  108. 

X  Wecker,  '<  Maladies  des  Yeux/'  2nd  edition,  i,  659. 

I  lb.,  p.  659. 
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and  even,  or  granulated,  and  perhaps  divisible  into  two  or  three  distinct 
portions.  The  colour  also  varies  from  a  light  scarlet  to  a  dark  bluish- 
red  or  purple.  NaBvi  may  be  quite  superficial  and  confined  to  the  skin, 
or  extend  deeper  and  implicate  the  subcutaneous  tissue,  perhaps  to  a 
considerable  extent.  Thej  have  also  been  divided  into  an  arterial  or 
active,  and  a  venous  or  passive  form.  The  former  are  firm  and  dis- 
tinctly pulsatile  to  the  touch,  and  cannot  be  emptied,  except  the  vessels 
which  supply  them  are  compressed  (Mackenzie).  The  venous  are 
softer  and  more  elastic,  and  can  be  easily  emptied  by  pressure.  On 
the  patient's  stooping  down,  the  ncevus  rapidly  swells  up,  and  becomes 
dark  and  very  tense. 

The  disease  is  often  congenifcal,  and  may  increase  gradually  up  to  a 
certain  point,  and  then  remain  almost  stationary,  or  else  it  may  spon- 
taneously diminish  in  size,  and  slowly  disappear  without  leaving  a 
trace  behind. 

Various  modes  of  treatment  have  been  recommended  for  this 
disease.  Of  these  the  best  are,  I  think,  the  application  of  threads 
soaked  in  perchloride  of  iron,  the  various  forms  of  ligature,  and  elec- 
trolysis. Injection  of  the  perchloride  of  iron  is  excessively  dangerous, 
and  several  cases  of  instantaneous  death  have  been  recorded.  Hence  it 
is  far  wiser  to  traverse  the  tumour  in  different  directions  with  threads 
dipped  in  perchloride  of  iron,  and  to  allow  them  to  remain  in  for  a 
few  days.  The  subcutaneous  ligature,  either  a  figure  of  8,  or  circular, 
also  proves  very  successful.  If  the  tumour  is  considerable  in  size,  and 
divisible  into  several  portions,  one  of  these  may  be  taken  at  a  time, 
and  the  operation  repeated  several  times.  Wecker*  transfixes  the  base 
of  the  little  tumour  by  two  needles  crossed  at  right  angles  ( +  )>  and 
then  firmly  strangulates  the  base  with  a  thread  passed  beneath  the 
needles. 

The  application  of  electrolysis  to  these  nsBvi,  appears  to  me  to  be 
very  serviceable.  Dr.  Althaus,t  to  whom  we  are  indebted  for  the 
introduction  of  this  mode  of  treatment,  has  found  it  very  successful, 
and  narrates  a  case  in  which  a  nsBvus  of  the  eyelid  (in  a  patient  of 
Mr.  White  Cooper)  was  rapidly  cured  without  leaving  any  trace  be- 
hind. The  great  advantages  of  electrolysis  are,  that  it  is  free  from 
all  pain  and  danger,  and  that  it  does  not  leave  any  scar  or  disfigure- 
ment. 

Galvano-puncture  has  also  been  recommended. 

9.— PTOSIS. 

In  this  affection  the  upper  eyelid  droops  down,  so  that  the  palpe- 
bral aperture  is  greatly  narrowed,  and  the  cornea  more  or  less  covered, 

•  L.  c,  653. 

t  Tide  Pr.  Althaiu's  interesting  work  on  Eleotrolysis. 
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the  patient  being  unable  by  a  volimtarj  effort  to  raise  the  lid.  In  the 
chapter  upon  the  paralytio  affections  of  the  muscles  of  the  eje,  it  was 
mentioned  that  ptosis  is  a  frequent  symptom  in  paralysis  of  the  third 
nerve,  on  account  of  the  levator  paJpebrm  iuperioris  being  supplied  bj 
this  nerve.  In  a  complete  paralysis  of  the  third  nerve,  irre  should 
find,  besides  the  ptosis,  that  on  our  lifting  the  patient's  eyelid,  the  eje 
would  be  immoveable  in  all  directions  except  outwards,  that  the  pupil 
would  be  dilated  and  the  power  of  accommodation  paralysed.  The 
ptosis  may  be  either  partial  or  complete ;  in  the  former  case,  the  upp^ 
lid  can  still  be  somewhat  lifted,  and  does  not  droop  to  the  full  extent, 
in  the  latter,  it  hangs  down  quite  immoveable,  and  has  to  be  lifted  np 
by  the  assistance  of  the  finger.  The  palpebral  aperture  may,  however, 
be  somewhat  widened,  and  the  upper  lid  slightly  elevated  by  the 
relaxation  of  the  orbicularis  and  the  contraction  of  the  frontalis  musde. 
The  causes  of  the  paralysis  of  the  third  nerve  have  already  been  men- 
tioned at  p.  565,  and  I  need  not  here  recur  to  them.  It  miLst  be 
stated,  however,  that  in  some  rare  instances,  the  branch  to  the  levator 
palpebriB  may  be  alone  implicated,  owing  to  its  direct  compression  by 
an  exostosis,  tumour,  etc.,  the  other  branches  of  the  third  nerve  being 
unaffected.  Or  again,  some  traumatic  lesion,  implicating  the  nerve  or 
the  muscle  itself,  may  be  the  cause.  Ptosis  may  also  occur  independ- 
ently  of  any  paralytic  affection,  being  due  to  some  want  of  development 
or  congenital  insufficiency  of  the  levator  palpebrse,  which  co-exists 
sometimes  with  epicanthus.  Or  it  may  remain  after  the  great  swelliog 
of  the  hd  and  l^ypertrophy  of  the  conjunctiva  accompanying  pumlunt 
or  granular  ophthalmia,  the  levator  not  being  sufficiently  strong  to 
overcome  the  weight.  A  certain  degree  of  ptosis  is  also  sometimea 
observed  in  aged  people,  if  there  is  a  great  superabundance  of 
fiaccid  skin,  and  the  levator  palpebrsd  is  at  the  same  time  somewhat 
weak. 

The  treatment  must  be  varied  according  to  the  cause  of  the  affec- 
tion. If  it  be  due  to  paralysis,  the  general  line  of  treatment  laid  down 
in  the  chapter  upon  the  Paralytic  Affections  of  the  Eye  (p.  567)  must 
be  followed.  Electricity  often  proves  of  considerable  benefit.  But  if 
the  disease  resists  all  these  remedies,  recourse  must  be  had  to  opera- 
tive interference.  In  those  cases,  in  which  the  ptosis  is  simply  due  to 
an  over-abundance  or  hypertrophy  of  the  skin,  a  horizontal  fold  of  the 
latter,  parallel  to  the  edge  of  the  lid,  should  be  pindied  up  with  a  pair 
of  forceps  and  excised,  the  edges  of  the  wound  being  united  by  fine 
sutures. 

The  attempt  has,  moreover,  been  made  by  Bowman  and  Von  Graefe 
to  bring  forward  the  insertion  of  the  levator  palpebrse,  and  thus  aug- 
ment its  power,  on  the  same  principle  upon  which  the  insertion  of 
some  of  the  ocular  muscles  is  sometimes  brought  forward.    But  the 
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resnlts  were  not  faTonrable.  Von  Graefe*  has  more  lately  devised  the 
following  operation : — A  transverse  incision  is  made  through  the  skin 
of  the  upper  Hd  about  2j^  lines  from  its  free  margin,  and  extending  the 
whole  length  of  the  lid,  the  incision  being  made  to  gape  by  a  vertical 
traction  upon  its  edges;  and  bj  somewhat  separating  the  subcutaneous 
cellular  tissue  with  the  knife.  When  a  sufficient  breadth  of  the  orbi- 
cularis has  been  thus  exposed,  it  is  to  be  seized  with  the  forceps,  and 
a  portion  of  about  four  or  five  lines  in  width  is  to  be  excised,  care 
being  taken  not  to  injure  the  subjacent  fascia.  The  incision  is  then  to 
be  united  by  sutures,  which  are  to  be  carried  through  the  skin  and  the 
cut  edges  of  the  orbicularis.  The  effect  of  this  operation  is  to  cause  a 
subcutaneous  shortening  of  the  upper  lid,  to  weaken  the  action  of  the 
orbicularis,  and  thus  to  assist  that  of  the  levator.  If  the  length  of  the 
lid  is  increased.  Yon  Gbaefe,  after  having  finished  the  transverse  in- 
cision, makes  a  second,  having  its  convexity  upwards,  so  that  a 
shortening  of  the  skin  may  be  combined  with  the  subcutaneous  short- 
ening of  the  lid. 

10.— PARALYSIS  OF  THE  ORBICULARIS  PALPEBRARUM. 

In  this  affection  we  find  that  the  eyelids  cannot  be  completely 
closed,  on  account  of  the  inefficient  elevation  of  the  lower  lid,  so  that 
a  dunk  of  varying  size  exists  between  the  two  lids.  By  a  strong 
effort  of  the  will,  the  patient  may  succeed  (more  easily  if  the  other  eye 
is  closed),  in  almost  shutting  the  lids  by  the  relaxation  of  the  levator 
palpebrsd.  The  wide  gaping  of  the  eyelids  gives  a  peculiarly  staring 
appearance  to  the  patient,  and  is  termed  lagopkthahnoa.  The  paralytic 
lagophthalmos  is  present  even  during  sleep,  and  resists  the  action  of 
reflex  irritants  applied  to  the  conjunctiva.  Paralysis  of  the  orbicularis 
is  soon  followed  by  other  symptoms.  There  is  marked  epiphora,  and 
the  constant  flowing  of  the  tears  over  the  cheek  soon  causes  irritation 
and  excoriation  of  the  edges  of  the  lids,  upon  which  thickening  and 
eversion  supervene.  The  exposure  of  the  eye  to  external  irritants 
(such  as  particles  of  dust,  etc.)  soon  produces  conjunctivitis  and 
superficial  comeitis,  ending,  perhaps,  in  pannus  and  xerophthalmia. 

The  affection  of  the  orbicularis  is  due  to  paralysis  of  the  portio 
dura.  The  orbicularis* may  be  alone  affected,  or  the  paralysis  may 
extend  to  several,  or  all  the  branches  of  the  portio  dura.  It  is  only 
very  rarely  met  together  with  hemiplegia.  The  causes  of  the  disease 
may  be  peripheral  or  central.  Amongst  the  former,  exposure  to  cold 
air,  damp,  etc.,  is  the  most  frequent.  It  may  also  be  caused  by  direct 
pressure  (as  from  a  tumour)  upon  any  part  of  the  nerve,  or  by  in- 

•  "A.  f.  0.,"ix,2,  57. 
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juries  which  implicate  the  latter.  Amongst  the  cerebral  causes,  need 
only  be  mentioned  the  presence  of  tomonrs,  syphilitic  exndstians, 
haemorrhagio  or  pnndent  effnsions,  etc.,  and  different  lesions  situated 
at  the  base  of  the  brain.  If  the  disease  is  dne  to  paralysis,  the  trait- 
ment  laid  down  in  the  article  upon  paralytic  affections  of  the  mnflcles 
of  the  eye  shoold  be  pursued. 

11.— BLEPHAROSPASM. 

This  affection  varies  much  in  intensity.  In  slight  degrees,  tbere 
may  only  exist  a  moderate  d^;ree  of  temporary  twitching  and  ocm- 
traction  of  the  lids,  which  soon  passes  off  again.  In  very  severe  forms, 
the  spasm  of  the  orbicularis  may  be  so  great,  that  the  eyelids  are  firmly 
pressed  together,  and  that  it  is  quite  impossible  for  the  patient  or  the 
surgeon  to  open  them  even  to  a  slight  degree.  The  endeavour  forcibly 
to  open  the  eye  is  intensely  painful,  and  may  even  almost  throw  tlie 
patient  into  epileptiform  convulsions.  At  the  outset,  the  disease  is 
generally  but  moderate,  but  if  the  cause  persists,  or  efficient  treatment 
is  not  adopted,  it  gradually  increases  in  severity,  and  the  spasm,  which 
was  before  perhaps  only  periodical,  becomes  permanent,  so  that  the 
patient  cannot  open  his  eye  at  all.  Then  the  other  eye  may  become 
affected  in  a  similar  manner,  and  the  muscles  of  the  face,  neck,  and 
even  of  the  extremities,  may  undergo  spasmodic  contractions.* 

Blepharospasm  is  often  met  with  in  the  course  of  inflammatoiy 
affections  of  the  cornea  and  conjunctiva,  or  if  a  foreign  body  has  become 
lodged  within  the  folds  of  the  latter.  In  such  cases,  it  is  evidently 
due  to  a  reflex  neurosis  dependent  upon  irritation  of  some  of  the 
branches  of  the  fifth  nerve.  This  disease  likewise  occurs  in  severe 
cases  of  hypereesthesia  of  the  retina.  It  is  also  observed  in  connection 
with  neuralgia  of  the  supra-orbital  nerve,  or  of  other  branches  of  the 
fifth ;  the  exact  seat  of  these  affections  being  perhaps  unsuspected  until  a 
certain  spot  is  found,  where  firm  pressure  will  at  once  arrest  the  spafiin* 
It  must  be  mentioned,  however,  that  in  some  instances  even  direct 
pressure  upon  the  facial  nerve  at  its  exit  through  the  stylo-mastoid 
foramen,  will  stop  the  blepharospasm  (Bomberg). 

The  treatment  of  the  disease  must  vary  with  the  cause  and  dorar 
tion.  Thus  the  severe  blepharospasm  oft»n  noticed  in  the  course  oi 
corneal  affections  disappears  with  them ;  or  if  it  persists,  it  ofbem  yields 
to  tonics,  immersion  of  the  head  in  cold  water,  sea  bathing,  and  the 
subcutaneous  injection  of  morphia.  Indeed,  the  latter  remedy  is  o^^ 
found  of  great  benefit  in  the  treatment  of  these  spasmodic  affections. 
From  one-sixth  to  one-third  of  a  grain  of  morphia  should  be  injected 

•  "A.f.O.,"i,  1,440. 
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at  the  point  where  pressnre  will  stop  the  spasm,  and  be  occasionally 
repeated.    If,  however,  these  remedies  fail  to  cure  the  blepharospasm, 
and  if  pressure  npon  the  snpra-orbital  nerre  stops  it,  and  enables  the 
patient  momentarily  to  open  his  eye,  this  nerve  mnst  be  divided.     This 
operation  was  first  performed  by  Yon  Oraefe,  at  Romberg's  suggestion, 
in  a  case  of  intense  blepharospasm  which  had  supervened  upon  the 
lodgement  of  a  foreign  body  in  the  folds  of  the  conjunctiva.     It  was 
evidently  a  case  of  hyperfissthesia  of  the  orbicularis  from  contusion,  and 
was  considered  by  Romberg  to  be  a  reflex  spasm  due  to  a  pathological 
irritation  of  the  sensory  nerves.     He,  therefore,  advised  the  division  of 
the  supra-orbital  nerve,  from  which  recurrent  (sensory)  branches  are 
probably  distributed  to  the  orbicularis.      The  operation  proved  per* 
fectly  successful,  and  has  since  then  been  often  repeated  by  Graefe 
and  other  surgeons  with  much  benefit.     The  supra-orbital  nerve  should 
be  divided  close  to  its  exit  from  the  supra-orbital  foramen,  and  in 
order  to  fiadlitate  this,  the  eyebrow  should  be  drawn  well  upwards,  so 
as  to  make  the  skin  tense.     If  the  nerve  is  not  completely  divided, 
the  effect  will  only  be  slight  or  temporary,  and  the  operation  should  be 
repeated.    As  this  non-success  may  sometimes  be  due  to  a  reunion  of 
the  divided  ends  of  the  nerve,  some  surgeons  have  cut  out  a  piece  of 
the  latter.    After  the  operation,  there  should  be  a  certain  degree  of 
ansBsthesia  just  above  the  divided  portion  of  the  nerve,  and  in  the 
upper  lid.    The  operation  should  be  performed  under  chloroform,  more 
especially  in  children.    Prior  to  its  perfoimance,  the  surgeon  should, 
of  course,  try  whether  the  firm  compression  of  the  supra-orbital  nerve 
alleviates  the  blepharospasm,  for  only  in  such  cases  can  we  expect  a 
&vourable  result. 

NictitaHonf  or  involuntary  convulsive  twitching  of  the  eyelids,  is 
occasionally  met  with  in  a  varying  degree,  and  is  generally  owing  to  a 
reflex  neurosis  producing  a  spasmodic  contraction  of  the  orbicularis ; 
these  twitchings  following  each  other  in  rapid  succession.  The  affec- 
tion may  be  limited  to  one  eye,  or  involve  both,  the  upper  lid  being 
more  frequently  implicated  than  the  lower.  It  is  always  markedly 
increased  by  any  nervousness  or  agitation  of  mind,  and  is  frequently 
met  with  in  persons  in  a  weak,  nervous,  or  hysterical  condition.  It 
may  also  be  due  to  some  local  irritation,  as  an  inverted  lash,  slight 
inflammation  of  the  conjunctiva,  etc.  It  is  sometimes  observed  in  cases 
of  hypermetropia,  in  which  glasses  are  not  worn,  and  will  then  disappear 
with  the  removal  of  the  cause.  In  nervous  and  delicate  persons,  the 
general  health  should  be  attended  to,  an  aromatic  and  slightly  stimu- 
lating lotion  applied  to  the  lids,  and  the  eye-douche  be  used.  In  hyper* 
metropia,  the  proper  glasses  should  be  ordered,  and  then  the  twitching 
will  soon  disappear. 

2  T  2 
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12.— TRICHIASIS  AND  DISTICHIASIS. 

These  conditions  are  characterised  hy  an  irregnlariiy  in  the  growth 
and  direction  of  the  eyelashes,  which  are  more  or  less  inverted.  In 
trichiasis  the  lashes  are  irregular,  some  perhaps  having  a  natural 
position  and  appearance,  whilst  others  are  incurved,  thin,  pale,  strag- 
gling, and  stonted.  In  distichiasis,  there  are  two  distinct  rows  of 
lashes,  the  outer  being  in  the  usual  position,  the  inner  being  situated 
further  back  and  turned  inwards.  The  double  arrangement  is,  how- 
ever, often  only  apparent,  being  due  to  a  thickening  and  stretching  of 
the  edg^  of  the  lid,  and  a  consequent  alteration  in  the  direction  of  the 
hair  bulbs  and  the  cilia.  Both  trichiasis  and  distichiasis  may  affect  the 
whole  length  of  the  lid,  or  be  limited  to  a  certain  portion  or  portions 
of  it ;  and  if  the  malposition  only  involves  a  very  few,  colourless,  tiiin 
cilia,  it  may  readily  be  overlooked,  and  maintain  a  prolonged  and  very 
annoying  irritation  of  the  eye  and  lids. 

This  faulty  position  of  the  cilia  is  g^eraUy  accompanied,  or  soon 
followed,  by  a  certain  degree  of  inversion  of  the  eyelid  (entropium), 
and  perhaps  by  a  shortening  and  incurvation  of  the  tarsal  cartilage. 
But  in  the  simple  and  true  trichiasis  or  distichiasis  this  is  not  the  case, 
and  the  position  of  the  lid  and  the  condition  of  the  cartilage  are  perfectly 
normal. 

The  most  £requent  causes  of  these  conditions  are  long  continued 
and  severe  inflammations  of  the  conjunctiva  (purulent  and  granular 
ophthalmia,  etc.),  and  of  the  edge  of  the  lid ;  in  which  the  hair  follicles 
have  undergone  inflammatory  and  suppurative  changes,  so  that  they 
are  either  destroyed,  or  their  ftmctions  so  much  impaired,  that  the 
growth  of  the  lashes  is  injured,  and  they  become  weak,  stunted,  and 
distorted.  Ulcers  and  small  abscesses  at  the  roots  of  the  cilia,  or 
injuries  (bums,  cuts,  etc.)  of  the  edge  of  the  lid,  may  also  produce 
these  affections. 

The  irregular  growth  and  inversion  of  the  lashes,  even  although 
only  a  few  may  be  involved,  set  up  considerable  irritation  of  the  eye, 
which  becomes  watery,  red,  and  irritable,  the  patient  complaining  of  a 
constant  pricking  and  itching  in  it,  as  if  a  minute  foreign  body,  or  a 
little  sand  or  grit  were  lodged  beneath  the  lid.  1£  the  affection  is 
allowed  to  continue,  the  symptoms  of  irritation  increase  in  severity, 
and  there  may  be  considerable  lachrymation  and  photophobia.  The 
constant  spasmodic  contraction  of  the  eyelids  causes  an  inversion  of 
the  edge  of  the  latter,  which  may  in  time  become  permanent,  so  that 
an  entropium  is  superadded  to  the  trichiaBis.  After  a  time,  the  con- 
stant friction  of  the  inverted  or  stunted  lashes  against  the  cornea  sets 
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up  a  superficial  oomeitiB,  and  a  more  or  less  severe  degree  of  paimiis 
will  supervene. 

The  treatment  of  disticliiasis  and  trichiasis  mnst  vary  with  the 
extent  and  severity  of  the  disease.  If  only  a  few,  straggling  ciUa  are 
misplaced,  their  repeated  evulsion  may  eventually  cure  the  affection. 
By  frequently  extracting  the  lashes,  we  may  in  time  succeed  in  causing 
an  atrophy  of  the  hair  bulbs,  and  thus  arrest  the  growth  of  the  cilia. 
Indeed,  many  patients  learn  to  do  this  veiy  well  for  themselves,  or  are 
satisfied  to  have  the  lashes  extracted  every  few  weeks  by  their  medical 
attendant.  If  the  trichiasis  is  confined  to  a  very  few  and  scattered 
lashes,  this  treatment  may  suffice.  But  the  oft-repeated  evulsion  occa- 
sionally leads,  after  a  time,  to  a  certain  degree  of  irritability  of  the  eye, 
and  may  thus  become  a  source  of  annoyance  to  the  patient.  Sometimes, 
the  destruction  of  the  hair  follicles  by  the  application  of  liquor  potassao 
also  proves  successful,  where  only  a  few  cilia  are  implicated.  A  horn 
spatula  having  been  inserted  beneath  the  eyelid,  and  the  edge  of  the 
latter  put  on  the  stretch  and  somewhat  everted,  so  that  the  row  of 
lashes  is  brought  well  into  view,  the  point  of  a  needle  (dipped  into 
liquor  potassse)  should  be  run  up  to  the  roots  of  the  distorted  lashes,  so 
as  to  reach  their  follicles ;  or  liquified  potassa  fusa  may  be  employed 
for  this  purpose  and  in  the  same  manner,  as  has  been  proposed  by 
Dr.  Williams.*  This  wQl  generally  soon  oause  their  destruction. 
Some  surgeons  also  produce  the  latter  by  means  of  the  application  of 
a  strong  caustic  solution  (e.^.,  the  sidph-hydrate  of  calcium).  In  order 
that  it  may  not  extend  to  the  conjunctiva  or  the  cheek,  and  set  up 
considerable  inflammation,  the  surrounding  parts  should  be  smeared 
with  oil,  the  edge  of  the  Hds  be  well  everted,  and  the  solution  very 
carefully  applied.  The  calcium  is  to  be  washed  away  with  a  sponge 
after  four  or  five  minutes.  But  if  a  considerable  extent  of  the  lid  is 
treated  in  this  manner,  a  veiy  unsightly  baldness  (madarosis)  will 
ensue.  And  hence  it  is  always  wiser  to  endeavour,  where  a  consider- 
able length  of  the  edge  of  the  lid  is  involved,  to  perform  some  opera- 
tion which  shall  prove  a  cure,  and  yet  preserve  the  eyelashes.  Very 
numerous  operations  have  been  proposed  for  the  cure  of  trichiasis, 
more  especially  when  combined,  as  is  generally  the  case,  with  entro- 
pium.  Some  of  these  consist  in  the  complete  excision  of  some  or  all 
of  the  eyelashes,  others  in  giving  the  latter  a  different  direction  but 
not  destroying  them. 

When  only  a  limited  number  of  lashes  are  misplaced,  the  following 
is  the  best  mode  of  excising  them. 

If  the  upper  lid  is  the  seat  of  the  disease,  Snellen's  modification  of 
Desmarres'  clamp,  Fig.  91,  should  be  used.  The  lower  blade  should  be 
inserted  beneath  the  upper  eyelid,  and  the  two  blades  then  screwed 

•  "  B.  L.  O.  H.  Bep.,"  iu,  219. 
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down,  M  M  to  oomprees  lite  ^elid  firmly  betireeii  them  «nd  oon- 
trol  the  bleeding.     In  the  operatloiu  for  alight,  partial  tarichiasiB,  it 


is  not  BO  neoeutrf  to  use  this  inatmment,  as  fijr  thoM  which  tn  peis 
formed  when  a  oonaiderabla  portion  of  the  lid  is  impticated.  An 
incinon  ia  then  to  be  m&de  with  a  sma]]  aoalpel  (or  with  a  broad  irideo- 
tomy  knife)  »t  the  edge  of  the  lid,  jnet  between  the  misplaced  labhea  and 
the  openingB  of  the  Meibomian  dncts,  so  that  the  cilia  are  inclnded  in 
the  anterior  portion  of  the  incision.  The  latter  is  to  extend  npwants 
to  abont  3'",  and  its  length  should  inclnde  all  the  diatorted  lashee. 
Two  indsions  Hr«  then  to  he  made  Uiroogh  ttie  edge  of  the  lid  and  the 
ildn,  these  incisions  meeting  at  the  centre,  so  as  to  form  two  sides  of  a 
briangle,  the  base  of  which  is  formed  by  the  lower  incision  along  the 
margin  of  the  Ud.  This  triangle,  which  inclndee  the  bnlbs  of  the  mis- 
placed lashes,  should  then  be  remored.  The  lateral  incisions  ma;  also 
be  made  with  a  pair  of  carved  scissors,  one  point  of  which  is  to  be 
inserted  at  the  angles  of  the  lon^tndinal  wonnd.  The  lateral  edges 
of  the  incision  are  to  be  brooght  together  with  fine  satoies. 

Heixenstoin  has  devised  tha  following  opOTation  for  trichiasis, 
which  appears  to  be  especially  applicable  to  the  partial  forms,  wbet« 
onlj  a  few  cilia  are  implicated.  It  consists  in  the  insertion  of  a  thread, 
iriiich  sets  up  ocmsiderable  irritation,  and  the  aoeompanjing  support 
turn  causes  the  destraction  of  the  follicles  of  the  displaced  dlia.  Dr. 
Henenatein  performs  the  operatioD  in  the  following  manner ; — ^He  enters 
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a  needle  (N,  Fig.  92),  carrying  a  fine  silken  thread,  at  tfae  edge  of  the 

lid  between  the  cilia  and  the  openings  of  the  Meibomian  ducts,  at  a 

(Fig.  92),  passes  it  along 

snbcataneooslj     in     a  Fig.  92. 

Tcrtical  direction,    and  -»g^6i^g«^^^      , 

lAg.     it      o«t      ^      *,  ,.,,^^^^^^ 

Bughtlj  above  the  mar- 
gin of  the  lid.  The  one  J^ 
thread  is  here  drawn 
throngh,  and  the  needle 
^ain  inserted  at  the 
Bame  opening,  b,  and 
passed  along  snbcnta- 
neonslj,  and  parallel  to 
the  margin  of  the  lid, 
to  the  extent  of  the  dis- 
torted lashes  (to  c).  The 

thread  is  here  again  drawn  throngh,  and  the  needle  le-inserted  at  the 
same  orifice,  e,  tmd  passed  down  vertically  to  make  its  way  ont  at  a  point 
((!)  between  the  borders  of  the  margin  of  the  lid.  The  two  ends  of  the 
thread  are  then  firmly  tied,  and  permitted  to  cat  their  way  oat.  Cold 
compresses  should  be  applied.  If  nnmerons,  little  yellow  spots  of 
snpporation  appear,  the  thread  shonld  be  at  once  removed.  He  has 
also  operated  snccessfolly  in  cases  where  a  very  considerable  extent  of 
the  lid  was  affected." 

When  a  considerable  portion  of  the  lashes  is  misplaced,  we  mnet 
remove  a  long  narrow  strip  of  the  edge  of  the  lid,  which  iQclndes  these 
fitoltj  cilia,  or  even  "  scalp"  the  whole  lid.  Snellen's  clamp  having  been 
applied,  an  incision  is  to  be  made  with  a  scalpel  or  cataract  knife 
along  the  &ee  edge  of  the  lid  between  the  eyelashes  and  the  opening  of 
the  Meibomian  glands,  so  aa  to  split  the  cartilage  into  two,  and 
sufficiently  deep  to  pass  beyond  the  roots  of  the  lashes.  A  second 
incision  is  then  to  be  made  on  the  eartemal  surface  of  the  lid,  and  carried 
along,  and  paraUel  to,  He  edge,  just  behind  the  row  of  lashes,  bo  that  the 
two  incisions  meet,  and  the  strip  of  sldn  and  integument,  containing  all 
the  faulty  lashes  and  their  roots,  is  then  to  be  excised.  This  operation 
may  be  partial  or  extend  nearly  to  the  whole  length  of  the  Ud, 
according  to  the  extent  of  the  faulty  lashes.  On  completing  the 
excision,  tfae  part  should  be  spongedj  and  the  oartilage  be  closely 
examined,  to  discover  if  any  of  the  hair  bulbs  (whicfa  appear  like 
minute  black  spots)  have  escaped,  in  which  cBse,  they  should  be 
excised,  otherwise  the  cilia  will,  of  fsojaee,  grow  again.  Sutures 
need  not  be  employed,  but  a  cold  wet  oomprees  should  be  applied. 
•  *'A.f.  0.,"xii,  1,  76. 
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The  above  operatioii  is  ceriamly  efficacious  in  cnring  the  tiichiaBiB, 
bat  it  is  iixisightl7,  more  especially  in  the  npper  lid,  and  the  entii« 
absence  of  the  eyelashes  and  their  protective  influence  may  give  rise  to  a 
good  deal  of  inflammation,  from  exposure  of  the  eye  to  external  irritants, 
snch  as  dnst,  etc.  However,  in  persons  who  are  careless  as  to  their 
personal  appearance,  and  are  anxions  to  be  qnicldy  and  efi*ectaaQy  cured 
of  the  disease,  this  operation  wiU  be  fonnd  a  very  suitable  one.  But 
in  those  cases,  in  which  it  is  of  importance  to  preserve  the  eyelashes, 
and  simply  to  give  them  a  different  and  better  position,  so  that  in  place 
of  being  turned  in,  they  are  well  everted,  the  operation  of  transplanta- 
tion is  to  be  much  preferred.  Indeed,  I  almost  invariably  perform  it 
in  preference  to  that  of  scalping,  even  although  the  personal  appear- 
ance may  be  of  no  particular  importance.  The  two  following  are^  I 
think,  the  best  operations  for  transplantation. 

1.  Arlt's  modification  of  Jaesche*s  operation.  As  this  is  a  tedious 
and  painful  proceeding,  the  patient  should  be  pnt  under  the  influence 
of  chloroform.  Snellen's  clamp  having  been  applied,  an  incision  is  to 
be  carried  along  the  free  edge  of  the  eyelid,  between  the  cilia  and 
the  openings  of  the  Meibomian  ducts,  and  reaching  to  a  depth  of 
about  2"',  care  being  taken  to  avoid  the  punctum.     In  this  way,  the 

free  edge  of  the  lid  wiU  be 
Fig.  93.  split  into  two  portions.     The 

anterior  containing  the  in- 
teguments,  eyelashes,  and 
their  bulbs,  etc.,  and  the  pos- 
terior the  cartilage  and  the  ef- 
ferent ducts  of  the  Meibomian 
glands.  When  this  incision 
is  completed,  a  second  is  to  be 
carried  along  the  outer  sur- 
£bu»  of  the  lid,  about  H'"  or 
2'"  above  the  eyelashes,  and 
parallel  to  them.  This  incision  is  to  extend  through  the  skin  and 
the  orbicularis  down  to  the  cartilage,  and  be  of  sufficient  length  to 
pass  at  each  extremity  somewhat  beyond  the  first  incision.  In  the 
next  place,  a  third,  semi-circular  incision  is  to  be  made  from  one 
extremity  of  the  second  incision  to  the  other  (as  in  Fig.  93),  so  that 
a  semi-circular  portion  of  skin  is  included  within  it.  This  portion  of 
skin  is  then  to  be  veiy  carefully  dissected  away,  without  any  injury  of 
the  orbicularis.  The  size  of  the  flap  must  vary  with  the  amount  of 
eversion  which  we  desire;  in  simple  cases  of  trichiasis,  without  any 
entropium,  it  need  be  but  small.  When  this  has  been  done,  the  edges 
of  the  incisions  should  be  brought  together  by  fine  sntures.  The  efi*ect 
of  this  shortening  of  the  skin  of  the  eyelid  will  be  to  roU  out  the  edge 
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of  the  lid  and  the  eyelashes,  which  can  be  the  more  effectnally  done  as 
the  edge  of  the  lid  has  been  split  into  two,  and  the  external  portion  is 
thns  greatly  liberated. 

I  have  fonnd  this  operation  generally  yery  sncoessfiil,  bnt  it  must  be 
confessed  that  it  does  occasionally  fail  in  two  ways.  Ist.  The  change 
in  the  position  of  the  fanlty  cilia,  which  are  sitnated  near  the  extremi- 
ties of  the  incision,  may  not  be  sufficient.  2nd..  The  nutrition  of  the 
narrow  bridge  containing  the  eyelashes  may  be  here  and  there  impaired, 
leading  to  a  partial  slough  and  loss  of  the  lashes  at  this  point.  To 
obviate  these  iU  results,  and  yet  to  preserve  all  the  advantages  of 
this  method  of  operating.  Von  Graefe  has  devised  the  following  modifi- 
cation :• — 

2.  Yon  Graefe's  operation  (vide  Fig.  94).     He  makes  two  vertical 
indsions  4k"  in  length,  which  pass  upwards  from  the  anterior  edge  of 
the  Hd  through  the  skin  and  orbicularis,  and 
form  the  lateral  margins  of  the  portion  of  the  Fig.  94. 

lid  which  is  to  be  transplanted.  Hence,  if  the 
trichiasis  is  complete,  and  extends  to  the  whole 
length  of  the  eyelid,  the  external  vertical  in- 
cision will  be  at  the  outer  commissure,  the 
inner  at  the  upper  lachrymal  punctum  (which 
should  be  preserved  intact).  In  the  next 
place,  an  incision  is  to  be  carried  along  the 
free  edge  of  the  lid  between  the  cilia  and  the 
Meibomian  ducts,  just  as  in  Arlt's  operation. 

The  lashes  can  now  be  well  everted,  and  in  order  to  assist  still  further 
in  maintaining  this  position,  an  oval  portion  of  skin  may  be  excised 
(vide  Fig.  94),  or  this  may  be  effected  by  the  application  of  two  or 
three  vertical  sutures,  without  excision. 

13.— ENTROPIUM. 

In  this  condition,  the  free  edge  of  the  eyelid  is  more  or  less  inverted, 
so  that  the  eyelashes  are  turned  in  and  sweep  against  the  eyeball.  The 
entropium  may  be  either  partial  or  complete,  and  be  limited  to  one  eyelid, 
or  affect  both.  We  must  distinguish  two  principal  forms  of  the  disease. 
1.  The  spasmodic  or  acute  entropium,  and  2,  the  chronic  entropium, 
which  is  caused  by  inflammatory  changes  in  the  conjunctiva  and  car- 
tilage. 

The  spasmodic  entropium  is  acute  in  character,  and  occurs  chiefly 
in  elderly  persons  (hence  it  is  often  also  termed  senile  entropium),  the 
skin  of  whose  eyelids  is  very  lax,  and  who  have  perhaps  had  their  eyes 
bandaged  up  for  some  length  of  time  ;  thus,  it  is  often  observed  if  a  firm 

•  "  A.  f.  O.,"  X,  2.  226. 
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bandage  or  pad  has  been  worn,  either  on  acoonnt  of  some  operation  on 
the  eye,  or  for  some  inflammatory  affection.  Indeed  the  photophobia 
and  long  continned  Bpasm  of  the  lid  attendant  npon  the  latter,  may 
give  rise  to  entropinm  by  the  spasmodic  contraction  of  the  Qrbicohiris, 
which  canses  the  edge  of  the  lid  to  roll  in,  more  especially  if  the  skin 
of  the  Ud  is  very  abundant  and  lax.  In  this  form  of  spasmodic  entro- 
pinm, we  observe  that  the  lashes  have  become  tucked  in  towards  the 
eyeball,  and  are  quite  hidden  from  view,  the  margin  of  the  lid  beings 
roUed  in  upon  itself,  and  presenting  its  smooth,  rounded  edge  upwards. 
On  gently  drawing  back  the  eyelid  into  its  nonnal  position,  we  notice 
that  it  looks,  perhaps,  quite  healthy,  or  only  slightly  swollen  and  red ; 
but  its  edge  is  not  sore  or  notched,  and  the  eyelashes  are  perfectly 
regular  and  well  developed,  being  neither  distorted  nor  dwarfed.  The 
lid  can  be  temporarily  retained  in  its  natural  position,  but  very  soon  it 
rolls  in  again,  espedaUy  if  the  patient  should  wink.  This  form  of 
entropinm  is  particularly  met  with  in  the  lower  eyelid,  but  may  also 
affect  the  upper. 

In  the  chronic  entropium  the  appearances  are  very  different,  for  on 
everting  the  edge  of  the  lid,  we  generally  find  it  inflamed,  excoriated, 
contracted,  and  notched.  The  eyelashes  are  sparse  and  irregpilar  in 
their  growth,  showing  the  characters  of  distichiasis  or  trichiasis,  and 
being  dwarfed  and  stunted.  Instead  of  the  eyelid  presenting  folds  of 
super-abundant,  lax  skin,  it  often  looks  rather  shortened  and  tightly 
stretched,  the  cartilage  being  contracted  and  incurved;  and  on  eversion  of 
the  eyelid  (which  is  frequently  performed  with  difficulty),  the  conjunctiva 
shows  the  remains  of  inflammatoiy,  and  often  deeply  marked  cicatricial 
changes.  The  length  of  the  palpebral  opening  (from  angle  to  angle) 
is  frequently  considerably  diminished  in  size,  so  that  the  eye  looks 
smaller  and  sunken.  The  induration  and  contraction  of  the  cartilage  are 
often  very  marked,  and  it  may  be  shortened  horizontally  or  transversely. 
These  changes  in  the  cartilage  are  especially  observed  as  a  consequence 
of  severe  and  long  standing  granular  ophthalmia.  This  form  of  entro- 
pium is  generally  caused  by  various  inflammations  of  the  conjunctiva 
and  the  edge  of  the  lid,  more  especially  if  there  is  much  photophobia, 
and,  in  consequence  of  this,  severe  blepharospasm.  Long  persistent 
distichiasis  or  trichiasis  may  also,  as  has  been  already  stated,  give  rise 
to  a  certain  degree  of  entropium.  The  latter  may  likewise  occur  when 
the  eyeball  is  atrophied  and  shrunken,  so  that  it  no  longer  fills  out  the 
orbit  and  sustains  the  lids,  which  consequently  show  a  tendency  to  be- 
come rolled  in.  Entropium  may  also  be  of  traumatic  origin.  Thus, 
bumflf,  scalds,  injtuies  from  lime,  or  wounds  of  the  inner  surface  of  the 
eyelid,  may  produce  it,  by  causing  a  destruction  and  cicatricial  con- 
traction of  the  conjunctival  and  subconjunctival  tissue.  In  sudi  cases, 
symblepharon  often  co-exists. 
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The  presence  of  entropitnn  generally  soon  sets  np  great  irritation  of 
the  eye,  prodncing  photophobia,  lachrymation,  and  blepharospasm. 
Subsequently,  snperficial  comeitis  supervenes,  and  a  more  or  less  dense 
pannus  may  be  formed,  leading  to  still  graver  complications  if  the 
inversion  of  the  lids  is  not  cured.  In  some  instances,  however,  even  a 
tolerably  severe  degree  of  entropium  may  exist  for  some  time  without 
setting  up  much  irritation. 

The  treatment  of  entropium  must  vary  according  to  the  nature  and 
exfcent  of  the  disease.  In  the  slight  and  recent  cases  of  spasmodic  or 
senile  entropium  (especially  of  the  lower  lid),  it  may  suffice  to  replace 
the  lid  in  its  normal  position,  and  then  to  paint  its  external  surface  with 
collodion.*  This  will  dry  at  once,  and  prevent  the  lid  from  again 
inverting.  The  collodion  must  be  renewed  every  two  or  three  days. 
But  if  the  entropium  is  too  considerable  in  degree  for  this  mode  of 
treatment,  a  narrow  horizontal  fold  of  skin,  running  parallel  and  close 
to  the  edge  of  the  lid,  and  a  portdon  of  orbicularis  should  be  removed. 
A  fold  of  skin  of  the  requisite  size  having  been  caught  up  between  the 
branches  of  the  entropium  forceps,  is  to  be  excised  by  a  few  rapid  snips 
of  the  scissors,  and  then  a  portion  of  the  orbicularis  should,  if  necessary, 
be  also  removed.  Before  beginning  the  excision  of  the  skin,  we  should 
see  what  effect  the  pinching  up  of  the  fold  between  the  forceps  has 
upon  the  position  of  the  lid.  If  it  does  not  evert  the  latter  sufficiently, 
a  larger  fold  must  be  seized;  if  its  effect  is  too  great,  the  size  of  the 
fold  must  be  diminished.  As  a  mle,  no  sutures  will  be  required,  but 
a  light  pad  and  bandage  should  be  applied,  when  the  bleeding  has 
ceased.  It  has  been  also  recommended  to  excise  one  or  more  small  oval 
portions  of  integ^ument  in  a  vertical  direction,  the  edges  being  united 
by  fine  sutures.  The  removal  of  a  horizontal  fold  of  skin  is,  however, 
in  my  experience,  to  be  preferred. 

As  the  palpebral  aperture  is  finequently  considerably  shortened  in 
chronic  cases  of  entropium,  so  that  the  eye  looks  very  small,  much 
benefit  is  often  derived  from  slitting  up  the  outer  canthus  (cantho- 
plasty).  Indeed,  in  some  cases  this  proceeding  may  suffice  to  cure  the 
inversion  of  the  lids ;  or  this  operation  should  be  combined  with  one  of 
those  for  entropium.  The  outer  canthus  may  be  divided  with  a  bistoury 
or  with  a  pair  of  strong  scissors.  In  the  former  case,  a  director  should 
be  introduced  beneath  the  outer  commissure,  and  the  latter  divided 
upon  it  with  the  bistoury  to  the  requisite  extent,  the  incision  running 
in  a  horizontal  direction  and  being  in  the  prolongation  of  the  palpebral 
aperture.  If  scissors  are  employed,  one  blade  should  be  passed  behind 
the  outer  canthus,  the  other  in  front,  and  the  commissure  be  divided 
with  one  sharp  cut.  An  assistant  is  then  to  stretch  the  incision  in  a 
vertical  direction,  so  as  to  cause  it  to  gape.  The  conjunctival  surface 
*  Tide  Mr.  Bowmftn's  paper,  **  Braithwaite'B  Betrcwpect,"  1861. 
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Fig.  96. 


Fig.  96. 


of  the  incision  is  to  be  united  at  one  or  more  jwints  to  the  Bkin  by  a  fine 
snture,  in  order  to  prevent  nnion  taking  place.  One  suture  should  be 
applied  at  the  upper  angle,  another  at  the  lower,  and,  H  advisable,  a 
third  may  be  inserted  at  the  outer  extremity  of  the  wound.  This  opeia- 
tion  of  canthoplasty  is  often  also  indicated  in  cases  of  anchyloble- 
pharon  or  symblepharon. 

Von  Gbaefe*  strongly  recommends  the 
following  operation  for  spasmodic  entro- 
pium.  He  makes  a  horizontal  incision 
(Fig.  95)  through  the  skin,  parallel  to  the 
edge  of  the  lower  lid  and  about  1^"  &om 
its  anterior  margin,  the  extremities  of  the 
incision  running  up  to  within  1'"  or  2'"  of 
a  vertical  line  passing  through  each  com- 
missure. He  then  removes  a  triangular 
portion  of  sldn  (^i),  the  two  lateral  flaps, 
B  and  (7,  are  somewhat  dissected  up  and 
united  by  two  or  three  fine  horizontal 
sutures.  The  horizontal  wound  is  left  to 
cicatrize.  He  varies  the  height  and  breadth 
of  the  triangle,  according  to  the  degree  of 
relaxation  of  this  portion  of  the  lid.  The 
height  is  of  little  consequence,  but  the 
breadth  may  have  to  vary  from  3'"  to  5'". 
If  we  desire  to  gain  a  stiU  more  considerable  effect,  the  vertical  incisions 
may  be  made  of  the  shape  represented  in  Fig.  96. 

If,  together  with  a  spasmodic  entropium  of  the  upper  lid,  the  carti- 
lage is  contracted,  Yon  Gbaefe,  after  having  made  the  horizontal  incision 
and  removed  a  triangular  portion  of  skin  (Fig.  97),  carries  a  hori- 
zontal incision  through  the  fibres  of  the  orbicularis  muscle  close  to  the 
edge  of  the  lid,  and  pushes  them  up  so  as  to  expose  the  external  sur&ce 

of  the  cartilage.  A  triangular  portion  of 
the  latter  (B)  is  then  to  be  removed,  the 
position  of  the  triangle  being  the  reverse  of 
that  in  the  skin,  so  that  the  base  of  the 
triangle  (varying  in  extent  firom  2^'"  to 
8'")  reaches  close  to  the  upper  edge  of 
the  cartilage,  and  its  apex  lies  close  to  the 
margin  of  the  lid.  The  whole  thickness  of 
the  cartilage  should  be  removed,  so  that 
only  the  conjunctiva  remains.  The  middle 
suture  (/3  /3)  should  pass  through  the  edges 
of  the  incision  in  the  cartilage.     It  is  generally  necessary  to  combine 

•  "  A.  f.  O.,*'  X,  2,  222. 
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canthoplasty  with  this  operation,  as  it  may  otherwise  diminish  the  size 
of  the  palpebral  aperture  too  much. 

In  those  cases  of  entropium  in  which  the  tarsal  cartilage  is  unaf- 
fected and  has  retained  its  normal  cnrvatnre,  the  operations  of  trans- 
plantation of  Arlt  or  Von  Graefe  (page  697),  will  be  found  very 
serviceable.  But  if  the  entropium  is  considerable,  a  larger  portion  of 
skin  should  be  removed  (together  with  some  of  the  fibres  of  the  orbicu- 
laris) than  in  the  case  of  simple  trichiasis. 

The  following  operation  of  Pagenstecher*  will  also  be  found  an 
exceedingly  good  one.  He  commences  by  dividing  the  external  com- 
missure of  the  lids  to  such  an  extent,  that  the  wound  in  the  conjunctiva 
equals  from  2'"  to  3"',  and  that  in  the  skin  from  3'"  to  4'".  By  mode- 
rately stretching  the  edges  of  the  incision  downwards,  the  horizontal 
wound  is  changed  into  a  vertical  one,  and  the  opposed  surfaces  of  skin 
and  conjunctiva  are  then  to  be  united  by  sutures.  By  this  proceeding 
the  palpebral  aperture  is  enlarged,  a  slight  ectropium  is  produced,  and 
the  action  of  the  orbicularis  is  diminished  by  the  interposition  of  the 
conjunctiva  between  its  fibres.  The  lid  being  everted,  he  next  inserts 
several  ligatures,  more  especially  at  those  points  where  the  cilia  have 
a  faulty  position.  For  this  purpose,  the  lax  skin  of  the  lid  and  the 
fibres  of  the  orbicularis  are  to  be  lifted  up  into  a  horizontal  fold  with 
a  pair  of  forceps,  and  a  curved  needle  (armed  with  a  strong,  waxed 
thread)  passed  through  the  base  of  the  fold,  quite  close  to  the  external 
surface  of  the  tarsal  cartilage.  The  point  of  the  needle  is  then  to  be 
brought  out  at  the  edge  of  the  lid,  slightly  to  the  outer  side  of  the 
apertures  of  the  Meibomian  ducts.  The  ligature  is  to  be  firmly  tied 
and  allowed  to  suppurate  out,  which  generally  occurs  in  from  6  to  10 
days.  As  a  rule,  two  or  three  ligatures  will  suffice  to  produce  a  con- 
siderable eversion  of  the  margin  of  the  lid.  The  effect  of  each  suture 
can  be  calculated  according  to  the  width  of  the  fold  of  skin  which  is 
lifbed  up.  The  advantages  which  Pagenstecher  claims  for  this  opera- 
tion are: — 1.  That  the  pressure  which  the  lid  exercises  upon  the  eye- 
ball is  diminished  by  the  widening  of  the  palpebral  aperture ;  2,  the 
prevention  of  the  cilia  coming  into  contact  with  the  cornea ;  3,  the 
eyelashes  are  preserved  and  their  normal  growth  promoted.  The  little 
scars  left  by  the  sutures  very  soon  disappear,  without  leaving  any  trace 
behind  them.f  Cold  water  dressing  should  be  employed  in  order  to 
alleviate  the  inflammation,  which  is  sometimes  severe,  and  a  bandage 
should  be  applied  so  as  to  keep  the  parts  quiet.  In  some  cases,  the 
sutures  may  be  removed  before  they  slough  out. 

Snellent  recommends  a  ligature  to  be  inserted  in  the  following 

*  "KliniBohe    Beobachtongen/'     1861;     also    "  Compte-Bendu    du    Congr^ 
d'Ophthahnologie,"  1862,  p.  241. 

t  "  Compte-Bendu  du  Congr^s  d*Ophtlialmologie,"  1862,  p.  2d& 
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maimer: — ^The  Ud  being  veiy  mndi  erertedy  lie  passes  two  needks 
(attached  to  each  end  of  a  silken  thread)  from  within  outwards  throagh 
the  whole  thiclroess  of  the  lid,  so  that  the  one  needle  pierces  the  npper 
margin  of  the  cartilage,  and  the  other  passes  a  littie  above  this  edge.  The 
needles  are  then  re-introdnoed  at  the  points  of  exit^  passed  down  to 
the  anterior  surface  of  the  cartilage  and  along  it,  beneath  the  orbaca- 
laris,  towards  the  edge  of  the  eyelid,  being  bronght  out  jnst  in  front  of 
the  lashes,  close  to  each  other,  at  about  a  distance  of  two  miDimetres. 
The  npper  edge  of  the  tarsal  cartilage  is  thus  enclosed  in  a  sling,  and 
in  tying  the  threads  near  the  ciliary  border,  we  evert  the  edge  of  the 
lid  and  draw  it  upwards.  The  tliread  may  be  removed  abont  the  third 
day,  care  being  taken  that  no  portion  of  it  remains  behind,  otherwise 
slonghing  may  occur.  It  must  be  admitted,  however,  that  ligatoros 
alone,  often  prove  but  of  slight,  or  only  temporaty  benefit. 

When  the  entropinm  is  paired  with  contraction  and  incurvation  of 
the  tarsal  cartilage,  operations  which  simply  act  npon  the  position  of 
the  lid  by  the  removal  of  a  portion  of  skin,  and  perhaps  some  of  the 
fibres  of  the  orbicularis,  no  longer  suffice;  but  we  must  then  also  remove 
a  portion  of  the  cartilage,  so  that  the  cicatrization  may  cause  a  contrac- 
tion of  the  outer  portion  of  the  cartilage,  and  thus  counteract  the  incur- 
vation. 

For  this  purpose  Mr.  Streatfeild*  devised  his  operation  of  *^  grooving 
the  cartilage,"  which  answers  very  well  when  the  latter  is  simply 
incurved  without  being  contracted.  He  performs  the  operation  thus  :— 
*'  The  lid  is  held  with  Desmarres'  forceps,  the  flat  blade  passed  under 
the  lid,  and  the  ring  fixed  upon  the  skin,  so  as  to  make  it  tense  and 
expose  the  edge  of  the  lid.  An  incision  with  a  scalpel  is  made  of  the 
desired  length,  just  through  the  skin,  along  the  palpebral  maigin,  at  a 
distance  of  a  line  or  less,  so  as  to  expose  but  not  to  divide  the  roots  of 
the  lashes ;  and  then  just  beyond  them  the  incision  is  continued  down  to 
the  cartilage  (the  extremities  of  this  wound  are  inclined  towards  the 
edge  of  the  lid)  ;  a  second  incision,  farther  from  the  palpebral  margin, 
is  made  at  once  down  to  the  cartilage  in  a  similar  direction  to  the  first ; 
and  at  a  distance  of  a  line  or  more,  and  joining  it  at  both  extremities; 
these  two  incisions  are  then  continued  deeply  into  the  cartilage  in  an 
oblique  direction  towards  each  other.  With  a  parr  of  fi}rceps  the 
strip  to  be  excised  is  seized  and  detached  with  the  scalpel." 

I  have  succeeded  in  curing  severe  cases  of  entropinm  with  mariced 
contraction  and  incurvation  of  the  cartilage  by  a  combination  of  Arlt 
and  Streatfeild's  method.  The  first  steps  of  the  operation  are  identical 
with  those  of  Arlt's  (p.  696) ;  but  after  the  removal  of  the  oval  portion 
of  skin,  I  make  a  longitudinal  incision  through  the  fibres  of  the  orbi- 
cularis down  to  the  cartilage.     The  latter  being  well  exposed,  I  make 

•  "  B.  L.  O.  H.  Bep.,"  i,  121. 
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two  longitudinal  incisions  (inclining  towards  each  other)  in  it,  nearly 
down  to  its  inner  surface.  The  incisions  should  slope  so  much  that 
thej  meet  near  the  posterior  surface  of  the  cartilage,  and  thus  include 
a  wedge-shaped  strip  of  the  latter,  the  hase  of  the  wedge  being  turned 
towards  the  skin,  and  the  apex  towards  the  conjunctiva.  This 
strip  of  cartilage  is  then  to  be  excised  with  the  scalpel.  The  size  of 
this  strip  will  depend  upon  the  deg^e  and  extent  of  the  incurvation  and 
contraction  of  the  cartilage.  The  edges  of  the  incision  in  the  skin 
should  be  neatly  brought  together  by  sutures,  which  are  to  be  passed 
somewhat  deeply,  so  as, to  include  a  portion  of  the  orbicularis,  but  need 
not  be  passed  through  the  cartilage. 


14— ECTROPIUM. 

In  this  condition,  the  eyelid  is  more  or  less  everted  and  its  con- 
junctival surface  exposed.  The  degree  of  ectropium  varies  greatly, 
being  in  some  cases  so  slight  that  the  edge  of  the  Ud  is  but  a  very  little 
turned  out  and  drooping,  whereas  in  others,  the  whole  eyelid  is  everted 
and  its  lining  membrane  apparent. 

Slight  degrees  of  ectropium  are  often  seen  in  elderly  people,  more 
especially  if  they  are  affected  with  a  chronic  inflammation  and  thicken- 
ing of  the  conjunctiva  and  edge  of  the  lids.  This,  together  with  a 
certain  degree  of  atrophy  and  relaxation  of  the  orbicularis,  causes  the 
edge  of  the  lid  (especially  the  lower)  to  become  somewhat  everted  and 
drooping,  so  that  its  margin  is  no  longer  applied  to  the  eyeball,  but 
sinks  away  from  it.  In  consequence  of  this  slight  eversion,  the  punc- 
tum  lacrymale  is  no  longer  turned  in  towards  the  eyeball,  but  is  erect 
or  everted.  The  tears,  instead  of  being  carried  off  through  the  cana- 
liculus, collect  at  the  inner  comer  of  the  eye,  so  that  the  eye  appears 
to  be  always  moist  and  swimming  in  tears  ;  the  latter  flow  over  the  edge 
of  the  lid,  and  thus  maintain  and  increase  any  existing  excoriation  or 
inflammation  of  its  margin.  Severe  inflammations  of  the  conjunctiva 
(especially  purulent  and  granular  ophthalmia)  are  frequently  the  cause 
of  ectropium,  particularly  if  they  are  accompanied  by  great  swelling  and 
hypertrophy  of  the  conjunctiva,  and  by  such  considerable  chemosis,  that 
the  latter  protrudes  perhaps  between  the  lids.  For  if  the  oedematous 
infiltration  and  swelling  of  the  lid  subside,  but  those  of  the  conjunctiva 
continue,  the  lid  is  apt  to  become  everted  by  the  action  of  the  orbicu- 
laris ;  being  assisted  in  this  by  the  hypertrophy  of  the  conjunctiva,  to 
which  the  external  portion  of  the  Hd  can  offer  no  counterpoise,  and  also 
by  the  great  degree  of  chemosis.  K  such  an  eversion  occurs,  and  is 
not  at  once  replaced,  the  compression  of  the  cartilage  and  of  the  upper 
portion  of  the  lid  soon  produce  great  strangulation  and  a  serous  and 
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hfl9morrliagio  mfiltration  of  the  Ed,  which  greatly  increase  the  swelliiig'. 
Hence  the  tamonr,  bs  Mackenzie  remarks,  is  occasioned  in  a   great 
measure  by  strangulation,  like  the  swelling 'in  paraphimosis.     We  not 
nnfreqnentl J  observe  such  cases  of  ectropimn  in  children  suffering  from 
purulent  ophthalmia,  in  whom  the  lid  has  become  accidentaUj  everted 
during  the  application  of  local  remedies,  etc. ;  and  instead  of  h&Ting* 
been  at  once  replaced,  some  time,  perhaps  several  days,  has  elapsed 
before  medical  aid  was  sought.     The  strangulation  is  greatly  increased 
in  children  by  their  violent  fits  of  crying  and  struggling.     In  chronic 
cases  of  purulent  and  granular  ophthalmia,  the  conjunctiva  is  not  only 
swollen  and    hypertrophied,  but  the  cartilage  becomes  relaxed    and 
stretched,  so  that  it  no  longer  maintains  the  proper  curvature  and 
position  of  the  lid,  but  assists   materially  in  the  production  of  the 
ectropium.     The  lid  becomes  at  the  same  time  elongated ;   indeed, 
ectropium  seldom  exists   for  any  length  of  time  without  causing  a 
certain,  often  considerable,  increase  in  the  length  of  the  lid. 

Paralysis  of  the  portio  dura  also  causes  ectropium  (especially  of 
the  lower  lid)  and  lagophthalmos.  Intra-orbital  tumours,  abscess  of  the 
orbit,  etc.,  often  produce  eversion  of  the  lid,  on  account  of  the  exoph- 
thalmos to  which  they  give  rise. 

But  the  most  frequent  cause  of  ectropium  is  found  in  the  presence 
of  cicatrices,  excoriations,  etc.,  in  the  vicinity  of  the  edges  of  the  lids, 
for  by  their  contraction,  during  cicatrization,  the  marg^  of  the  lid 
becomes  more  or  less  everted.  Thus,  in  long-continued  excoriation  or 
eczematous  inflammation  of  the  edge  of  the  lid  and  its  vicinity,  we  find 
that  a  contraction  of  the  skin  takes  place,  and  the  lid  becomes  some- 
what everted.  This  can  often  be  observed  in  cases  of  inflammation  of 
the  conjunctiva  and  cornea,  accompanied  by  severe  lachrymation.  The 
edge  of  the  lid  becomes  swollen  and  inflamed,  its  margin  rounded,  the 
eyelashes  stretched  and  displaced,  and  the  punctum  everted  and  perhaps 
obliterated.  Various  injuries  to  the  external  surface  of  the  lids  or  the 
integuments  in  their  vicinity,  such  as  bums,  scalds,  wounds,  etc.,  which 
produce  loss  of  substance,  may  give  rise  by  their  cicatrization  to  more 
or  less  considerable  ectropium. 

Caries  of  the  orbit,  more  especially  at  its  outer  and  lower  mai^n, 
is  a  fruitful  source  of  very  severe  and  obstinate  forms  of  ectro- 
pium ;  for  the  caries  is  frequently  accompanied  by  the  destruction  of  a 
considerable  portion  of  the  substance  of  the  lid  and  of  the  cartilage, 
which  may  be  implicated  in  the  cicatrix  and  adherent  to  the  bone. 
Thus,  we  sometimes  find  the  smooth  surface  of  the  lid  drawn  at  one 
point  into  a  small  funnel-shaped  aperture,  which  extends  deeply  down 
as  far  as  the  bone,  to  which  its  apex  is  adherent.  Abscess  of  the 
frontal  sinus,  which  perforates  by  a  small  opening  through  the  upp^ 
portion  of  the  lid,  may  be  followed  by  an  adhesion  of  the  lid  to  the 
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aperture  in  the  bone,  and  a  considerable  degree  of  ectaropinm.  In  cases 
of  ectropinm  of  the  upper  lid,  due  to  caries,  we  may  often  notice  (as 
Mackenzie  points  out)  the  yicarious  action  of  the  lower  lid,  which 
becomes  somewhat  raised,  so  as  to  accommodate  itself  to  the  deficiency 
of  the  upper. 

Ectropium  generally  soon  produces  a  chronic  inflammation  of  the 
conjunctiya  and  cornea,  on  accoxmt  of  the  exposure  of  the  eye  to  the 
irritating  influences  of  the  atmosphere,  and  of  foreign  substances,  such 
as  dust,  etc.  After  a  time,  the  conjunctiya  becomes  thickened,  swollen, 
and  desiccated,  its  epithelial  layer  hypertrophied  and  roughened,  and 
at  length  xerophthalmia  may  be  produced,  the  conjunctiya  and 
cartnage  undergoing  atrophic  changes.  The  cornea  becomes  inflamed, 
pannus  superyenes,  or  deep  ulcers  are  formed,  which  may  lead  to  exten- 
siye  perforation  and  all  its  dangerous  consequences,  such  as  staphy- 
loma, or  eyen  atrophy  of  the  eyeball.  We  oftien  find,  howeyer,  that  the 
effect  of  the  ectropium  upon  the  eye  is  but  inconsiderable,  and  is  not 
followed  by  any  marked  inflammation  of  the  conjunctiya  or  cornea. 
This  is  due  to  the  fact,  that  the  eyeball  is  rolled  upwards,  and  is  thus 
protected  by  the  upper  lid  (the  wrinkling  and  contraction  of  the  brow 
often  assisting  in  this),  which  thus  guards  it  against  external  irritants. 
Hence,  we  sometimes  find  that  patients  apply  to  us  for  treatment  of 
the  ectropium  far  less  on  accoxmt  of  the  inflammatory  or  other  affec- 
tions, than  for  the  sake  of  haying  their  personal  appearance  improyed, 
which  is  rendered  extremely  unsightly  from  the  exposure  of  the  red, 
fleshy  conjunctiya.  In  consequence  of  the  ectropium  and  the  mal- 
position of  the  puncta,  the  tears  cannot  enter  the  latter,  but  flow  oyer 
the  cheek,  aud  from  the  lachrymal  sac  being  in  a  constant  state  of 
emptiness  and  non-use,  it  may  in  time  shrink  and  become  permanently 
diminished  in  size  (Weber),*  its  walls  being  thinned  and  atrophied. 

In  the  eyersion  consequent  upon  inflammation  and  hypertrophy  of 
the  conjunctiya,  the  lid  should  be  at  once  replaced,  if  we  see  the  case 
sufficiently  early,  and  should  be  retained  in  its  proper  position  by  a 
compress  bandage.  Directions  should  also  be  giyen  to  the  attendants 
in  cases  of  purulent  ophthalmia,  etc.,  more  especially  in  children, 
inmiediately  to  replace  the  lid  if  it  becomes  eyerted  during  the  appli- 
cation of  topical  remedies.  If  this  treatment  does  not  suffice,  and  there 
is  great  hypertrophy  and  proliferation  of  the  conjunctiya,  the  sur&oe  of 
the  latter  should  be  touched  with  mitigated  nitrate  of  silyer,  the  effect 
of  which  is,  howeyer,  to  be  at  once  neutralized  with  salt  and  water. 
The  conjunctiya  is  then  to  be  freely  scarified,  which  will  generally 
cause  a  considerable  diminution  in  the  size  of  the  lid.  In  some  cases  it 
is,  howeyer,  necessary  to  excise  a  more  or  less  considerable  portion  of 

•  "  A.  f.  O.,"  viii,  1,  »6. 
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tibe  swollen  and  hyperirophied  oonjimctiva.  If  these  rranedies  £ul,  we 
must  have  reoourae  to  operative  interference ;  but  I  may  mention  that 
the  operations  proposed  and  practised  at  different  times  are  &r  too 
nnmerons  to  be  entered  upon  here,  and  I  shall  oonseqnentiy  confine 
myself  to  a  description  of  those  which  have  been  fonnd  to  be  the  most 
nsefnl  and  snooessfnL  I  most  state,  however,  that  no  very  definite  or 
precise  mles  can  be  laid  down  as  to  the  exact  method  of  operating,  for 
we  constantly  meet  with  cases  of  ectropinm  so  variable  in  d^ree  and 
extent,  that  we  are  obliged  to  modify  and  alter  the  mode  of  oporatang,^ 
in  order  to  adapt  it  to  the  exigencies  of  each  individual  case. 

In  the  above  form  of  ectropinm,  as  well  as  in  the  senile,  the  beet 
treatment  is  the  diminution  of  the  palpebral  aperture  by  the  opera- 
tion of  taraoraphia,  more  especially  if  there  is  a  certain  degree  of 
lengthening  of  the  eyelid*  Before  proceeding  to  operate,  the  surgeon 
should  take  the  outer  edges  of  the  lids  between  his  forefinger  and 
thumb,  and  draw  them  somewhat  out  towards  the  external  canthus,  and 
then  approximate  them  towards  each  other  at  this  point,  in  order  that 
he  may  be  able  accurately  to  estimate  the  extent  to  whidi  the  palpebral 
aperture  should  be  narrowed.  The  effect  which  this  narrowing  haii  upon 
the  edge  of  the  everted  lid  should  likewise  be  noted,  sa  also  the  fact 
whether  the  lid  has  to  be  a  little  raised  or  depressed,  in  order  to  bring 
it  into  a  proper  position.  K  the  puncta  are  erect  or  everted,  they  should 
be  slit  up,  so  as  to  &cilitate  the  entrance  of  the  tears  into  the  sac. 

Tarsoraphick,  which  was  first  devised  by  Walther,  is  to  be  performed 
as  follows: — ^The  operator  having  inserted  a  horn  or  ivory  spatola 
between  the  lids  at  the  outer  canthus,  makes  an  incision  through  the 
skin  and  connective  tissue  parallel  to  the  edge  of  the  upper  lid,  and 
about  three-quarters  of  a  line  from  its  margin.  This  incision  is  to  be 
commenced  at  the  outer  canthus,  and  carried  along  the  edge  of  the  lid  to 
a  distance  of  from  li'"  to  3'" ;  it  is  then  to  be  carried  vertically  down  to, 
and  through,  the  anterior  edge  of  the  lid.  This  portion  of  the  lid, 
including  its  cilia,  is  then  to  be  completely  excised  from  this  point  to 
the  outer  canthus,  care  being  taken  that  the  hair  follicles  are  not 
divided  obliquely,  but  entirely  removed,  otherwise,  they  will  grow  again. 
The  same  proceeding  is  then  to  be  repeated  in  the  lower  lid,  so  that  the 
two  raw  sur&oes  of  the  edges  of  the  lids  can  be  accurately  i^pUed  to 
each  other,  and  united  by  two  or  three  sutures.  In  order  still  more  to 
fooilitate  the  union,  and  to  give  the  lashes  a  more  perfect  and  fovour* 
able  inclination,  Von  Graefe*  has  modified  the  operation  in  the  follow- 
ing manner.  He  carries  on  horizontally  the  inner  portion  of  the  vertical 
incision  (which  has  been  made  perpendicularly  through  the  edge  of  the 
Ud)  to  the  extent  of  about  1'"  or  1^"'  towards  the  nose,  along  the  poa- 

•  "  A.  f.  O.,"  iT,  2,  201. 
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tenor  border  of  the  margin  of  the  lid,  and  pares  the  latter  by  remoTing 
a  small  slip  of  oonjnnotiya.  This  is  to  be  done  in  each  lid,  the  cilia 
being  of  course  left  at  the  outer  portion  of  this  part  of  the  lid.  In 
those  cases  in  which  there  is  a  considerable  elongation  of  the  edge  of 
the  lower  lid,  as  well  as  of  its  cartilage,  an  unsightly  pucker  or  fold  is 
apt  to  be  produced  by  the  sutures  at  the  outer  canthus.  To  obviate 
this,  a  triangular  portion  of  the  substance  of  the  lower  lid  should  be 
excised  near  the  outer  commissure,  the  base  of  the  triangle  being 
turned  towards  the  edge  of  the  Ud.  The  operation  of  tarsoraphia  will 
also  be  found  very  usefol  in  lagophthalmos  due  to  paralysis  of  the 
portio  dura,  as  well  as  in  that  which  is  sometimes  noticed  after  the  old 
squint  operation. 

For  the  senile  or  spastic  forms  of  ectropium,  tarsoraphia  will 
be  found  greatly  pre&rable  to  the  operation  of  Adams,  which  consists  in 
the  removal  of  a  triangular,  V-shaped  piece  from  the  whole  thickness 
of  the  lid,  the  base  of  the  triangle  being  turned  towards  the  margin  of 
the  latter,  and  the  apex  towards  the  cheek.  The  edges  of  the  wound 
are  then  to  be  brought  accurately  together  by  sutures,  one  of  which 
should  be  inserted  close  to  the  margin  of  the  tarsus,  so  that  the 
lips  of  the  wound  may  be  brought  very  closely  together  at  fliis 
point.  The  chief  disadvantage  of  this  operation  is,  that  when  it  is 
done  near  the  central  part  of  the  Ud,  it  shortens  the  edge  of  the  latter 
without  elevating  it  at  the  outer  canthus,  hence  it  is  closely  pressed 
against  the  eyeball,  which  may,  moreover,  be  somewhat  irritated  by  the 
pucker  or  fold  to  which  the  cicatrix  gives  rise.  If  this  operation  is 
adopted,  it  should,  therefore,  be  performed  close  to  the  outer  canthus, 
as  this  tends  to  elevate  the  edge  of  the  lid  at  this  point. 

We  have  now  to  turn  our  attention  to  those  cases  in  which  a  partial 
or  complete  ectropium  is  due  to  a  cicatrix,  which  is  situated  at  a  short 
distance  from  the  edge  of  the  lid,  and  causes  eversion  of  the  latter  by 
traction. 

Very  numerous  operations  have  been  devised  to  remedy  this  defect, 
of  which  I  shall  only  mention  those  of  Wharton  Jones  (sometimes 
also  termed  Samson's  operation),  Dieffenbach,  and  Von  Ghraefe,  for 
they  are,  I  think,  the  most  generally  useful  and  successful. 

Mr.  Wharton  Joneses  operaiion  is  to  be  performed  in  the  following 
manner  :* — '*  The  eyelid  is  set  free  by  incisions  made  in  such  a  way,  that 
when  the  eyelid  is  brought  back  into  its  natural  position,  the  gap  which 
is  left  may  be  closed  by  bringing  its  edges  together  by  suture,  and  thus 
obtaining  immediate  union.  Unlike  the  Gelsian  operation,  the  narrower 
the  cicatrice  the  more  secure  the  result.  The  flap  of  skin  embraced  by 
the  incisions  is  not  separated  frt>m  the  subjacent  parts ;  but  advantage 

*  Vide  Bfr.  Wharton  Jones,  "  Treatise  on  Ophthalmic  Medicine  and  Snrgery/' 
p.  627. 
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bang  taken  of  tbe  looeenees  of  the  Bubcataneona  cellnlar  tusae,  the 
flap  ia  preaaed  downwards,*  and 
^'  Urns  the  eyelid  is  set  &«e.     The 

saccesB  of  Hub  opetatioii  depends 
very  much  on  the  looseness  of  tlie 
cellnlu"  tiasne.  For  some  days 
before  the  operation,  thBicfore, 
the  akin  ahonld  be  mored  np  ^d 
down,  in  order  to  render  the  cel- 
lular tissue  more  yieldiiig." 

In  Figs.  98  uid  99,  the  method 
of  performing  this  operation  npoo 
thei  lower  eyelid  is  illnstrated.  A 
horn  spatola  having  been  inserted 
beneath  the  lower  lid,  so  as  to 
render  tJiis  tooBe,  two  straight  in* 
cisions  are  to  be  niade  (nm  the 
edge  of  the  lid,  in  sach  a  imuin*r 
that  they  converge  towards  each 
other,  and  meet  at  snch  a  dis- 
tance below  the  lid,  that  the  cica- 
trix ia  completely  included  within 
the  b-iaogalsf  flap  thns  formed- 
The  flap  is  then  to  be  pressed 
upwards,  so  as  to  bring  the  edge 
of  the  lid  into  its  normal  position, 
and  all  the  opposing  bridles  of 
ceUalar  tiasne  are  to  be  divided, 
without  however  diasectdng   off 
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the  flap  (Tom  the  snbjaoent  ports,  except  perhaps  very  slightly  at  the 
peripheiy.  The  edges  of  the  wound  existing  below  tiie  apex  of  the  fl^ 
are  next  to  be  cloedy  nnited  by  two  common  or  twisted  satoree  (Fig.  99), 
and  then  the  two  edges  of  the  flap  are  to  be  accurately  nnited  l^ 
sntnree  at  each  side  to  the  opposite  margin  of  the  wonnd.  If  it  be 
neceesaiy  somewhat  to  shorten  the  edge  of  the  lid,  tarsoraphia  may  be 
nnited  with  this  operation.  The  above  method  of  operating  is  espe- 
cially indicated  in  those  cases  of  ectropiom,  in  which  the  shape  and 
form  of  the  lid  are  bnt  little  changed,  its  margin  being  chiefly  elon- 
gated. 

Dieffenbach  devised  the  following  operation  for  eversion  of  the 


*  Ifr.  JauM  i>  here  describing  the  method  in  whuh  the  opetatioa  is  to  be  par- 
filmed  on  the  npper  lid ;  in  llie  lower  lid,  of  coone,  the  flkp  would  be  pig— id 
Dpwkrdi,  and  the  natiual  poslioii  of  the  ed^  of  the  lid  ironld  be  thiu  regained. 
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lower  lid,  dae  to  a  cicatrix  situated  at  a  abort  distAoce  from  it.  The 
cicatrix  ts  to  be  included  within  a  triangular  flap,  the  base  of  which  ia 
to  be  turned  towards  the  mai^in  of  the  lid,  the  apex  to  the  cheek. 
Thie  triangular  portion  is  then  to  be  removed,  and  the  incision,  which 
represents  the  base  of  the  triangle,  is  to  be  prolonged  horizontallj  on 
each  gide  to  a  short  distance,  in  order  to  facilitate  the  approximation  of 
the  lateral  edges  of  the  triangle,  which  should  be  raised  from  the  sub- 
jacent parts  hy  a  few  incisions  with  the  scalpel.  The  two  lateral  inci- 
sions of  the  triangle  are  to  be  united  by  fine  sutures,  and  then  the 
horizontal  incisioD,  on  each  side  of  the  base  of  the  triangle,  ia  also  to 
be  brought  together  by  sutures. 

Ton  Graefe  has  lately  introduced  the  following  method  of  operating 
for  the  severer  cases  of  ectropimn  of  the  lower  lid,  more  especially 
those  which  are  the  result  of  chronic  blepharo-adenitig,  He  makes  a 
horizontal  incision  just  behind  the  edge  of  the  lid,  in  the  intermar^nal 
space,  from  the  lower  panctum  to  the  outer  canthns.  Prom  theextremi- 
tiee  of  this  line  (Fig.  TOO)  two  incisions  are  then  to  descend  vertically 
down  the  cheek,  for  a  distance  of  from  8'"  to  10'".  The  square  flap  A  is 
next  to  be  dissected  up,  and,  if  necessary, 

somewhat  raised  snbcutaneously  beyond  

the  lower  extremities  of  the  vertical  inci- 
sions.    The  flap  is  then  to  be  seized  at  its 
upper  edge  by  two  pairs  of  broad  foroepa, 
and  forcibly  stretohed  upwards,  and  main- 
tained in  this  position  by  sutures,  which 
are  to  be  appUed  first  at  the  vertical  in- 
cisions, commencing  at  their  lower  ex- 
tremity.     The  two  upper  angles,  which  now  project  considerably  above 
the  upper  mai^in  of  the  opposite  edge  of  the  wound,  should  next  be 
snfficiently  bevelled  ofi*,  and  this  is  best  done  by  making  a  somewhat 
bent  incision  (B  B)  whose  acnte  angle  0  is  then  to  be  drawn  up  and 
united  to  D.     The  effect  of  this  bent  incision  B  B  ia  twofold,  viz.,  it 
shortens  the  edge  of  the  lid,  and  elevates  the  flap.     The  closer  to  tJie 
edge  of  the  lid  that  the  point  0  is  brought,  the  less  does  it  elevate  the 
flap,  bnt  the  niore  does  it  shorten  the  edge  of  the  hd.     Whereas,  the 
closer  the  point  0  lies  to  the  vertical  incision,  the  more  is  the  flap  ele- 
vated, and  the  lees  is  the  edge  of  the  lid  shortened.     The  more  exact 
measurements  as  to  the  size  of  the  incisions,  eto.,  can  only  be  deter- 
mined during  the  performance  of  the  operation,  more  especially  the 
adaptation  of  the  flap  in  its  new  position,  as  we  must  shape  and  modiiy 
them  according  to  circumstances.     Indeed  this  holds  good  in  all  plastic 
operations.     Finally,  the  horizontal  wound  is  to  be  closed  with  sntnres, 
and  in  snch  a  manner  that  the  latter  include  broad  portions  of  skin,  bnt 
only  narrow  ones  of  conjunctiva ;  as  this  is  more  &vourable  for  the 
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subsequent  fasiening  of  the  flap,  for  the  difRsrent  threads  of  the 
sutures  are  to  be  tolerably  tightly  fixed  to  the  forehead.  A  firm  oom- 
press  baudage  is  to  be  applied  during  the  first  iweniy-fonr  hours. 
Yon  Ghraefe  has  found  this  operation  muoh  more  sucoessfbl  than  that  of 
Diefibnbaoh.* 

In  those  instances  of  ectropium  in  which  extensive  cicatrioes  isTolre 
a  considerable  portion,  or  even  the  whole  thickness  of  the  lid,  as  often 
occurs  in  caries  or  necrosis  of  the  bone,  or  in  cases  of  cancer,  etc., 
of  the  lids,  it  maybe  necessary  completely  to  excise  the  affected  portion, 
and  to  fill  up  the  wound  by  transplanting  a  flap  taken  from  the  adjacent 
integuments.  This  operation  of  making  a  new  eyelid  ia  termed  blepha- 
roplasty^  and  very  numerous  modifications  of  it  have  been  from  time  to 
time  devised ;  Diefienbach  and  Fricke  having  been  amongst  the  first  to 
practise  it.  The  flap  is  sometimes  taken  from  the  temple  and  forehead, 
in  other  cases,  from  the  cheek  or  side  of  the  nose,  according  to  the  sise 
and  position  of  the  cicatrix  or  g^rowth  which  is  to  be  excised.  The  flap 
has  even  been  formed  from  the  back  of  the  hand.t  I  shall,  however, 
only  describe  a  few  of  the  more  important  and  most  generally  successful 
modes  of  operating,  which  will  suffice  to  illustrate  the  principles  that 
should  guide  us,  but  the  details  of  which  must  be  modified  and  altered 
according  to  the  exigencies  of  special  cases.  There  are,  however,  a 
few  points  which  apply  to  all  these  cases  of  blepharoplasty,  and  atten- 
tion to  which,  greatly  increases  the  chance  of  a  favourable  result. 
Thus,  the  size  of  the  flap  should  always  be  larger  than  the  wound  into 
which  it  is  to  be  fitted,  in  order  that  this  may  be  completely  filled  up, 
and  its  edges  and  those  of  the  flap  be  readily  united  without  any  undue 
stretching ;  a  certain  degree  of  latitude  being  also  allowed  for  a  little 
shrinking  or  contraction  of  the  flap.  Care  must  likewise  be  taken  that 
the  surrounding  skin  is  not  too  much  stretched,  when  the  flap  ia 
fastened  in  its  new  position ;  hence,  if  any  undue  tension  exists,  a  few 
superficial  incisions  should  be  made  in  the  skin  near  the  base  of  the  flap, 
so  as  somewhat  to  liberate  it.  The  base  of  the  flap  should  always  be 
made  sufficiently  broad  to  maintain  the  vitality  of  the  transplanted 
portion,  which  is  otherwise  prone  to  slough.  This  vitality  may,  ho^vr- 
ever,  be  also  impaired  by  the  unhealthy  condition  of  the  skin  from 
which  the  flap  is  taken ;  by  its  being  too  firmly  pressed  against  the  bone 
by  a  very  tight  compress  bandage ;  or,  on  the  other  hand,  by  its  not 
being  kept  in  sufficiently  close  contact.  The  prospect  of  the  success  of 
the  operation  is  always  best,  when  the  integfuments  frtim  which  the  flap 
is  taken  are  quite  healthy,  and  are  free  from  all  cicatricial  or  inflam- 
matory changes. 

•  "  A.  f.  O./'  z,  2,  229.  t  Vide  Wharton  Jones,  loe.  dt,  p.  688. 
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In  Pig.  101  is  iUiiBtrated  the  metliod  of  exdaing  a  large  cicatrix  of 
the  upper  lid,  wMoh  haa  produced  exteusire  eotropiom.    The  cicatrix 


Pig.  101. 


AfUr  Stelling. 

is  to  be  inolTided  within  two  horizontal  incisionB,  which  converge 
towards  eadi  other  at  the  inner  (naaal)  side,  but  diverge  and  descend 
somewhat  at  the  temple.  The  diseased  portion  of  the  lid  is  then  to  be 
carefiillf  dissected  away  &om  the  subjacent  tissue,  so  as  thoroughly  to 
liberate  the  lid,  which  is  then  to  be  drawn  into  its  normal  position. 
The  extent  and  shape  of  the  wound  which  ia  thus  made,  are  to  be 
eetLmated  with  as  much  accuracy  as  poBsible,  and  a  corresponding  flap 
{A,  Fig.  101)  is  then  to  be  dissected  &om  the  skin  of  the  temple.  For 
reasons  stated  abore,  the  size  of  this  flap  should,  however,  be  somewhat 
larger  than  tlie  wound  into  which  it  is  to  be  fitted.  When  the  flap  has 
been  carefoll;  dissected  off,  so  that  only  its  base  remains  standing,  it  is 
to  be  twisted  somewhat  upon  itself,  fitted  into  the  wound,  and  carefiilly 
&stened  there  by  numerous  fine  Butures ;  the  indsionB  in  the  temple 
being  closed  in  the  same  way. 

In  Fig.  102  is  shown  the  method  of  foetening  a  flap  which  has  been 
dissected  out  &om  the  temple  into  a  wound  in  the  lower  eyelid. 

Diefienbach  made  three  incisions,  which  formed  an  equilateral 
triangle,  and  included  the  cicatrix-;  the  one  incision  being  carried 
parallel  to,  and  somewhat,  below  the  margin  of  the  lower  lid.  Fig.  103. 
He  then  excised  Uie  portion  included  within  the  triangle,  koA  next 
dissected  an  oblong  flap  of  skin  (Fig.  103  A')  &om  the  parts  imme- 
diately adjacent  to  the  wound,  and  shifted  it  laterally  into  the  latter, 
retaining  it  in  this  position  by  sutures  (Fig.  104). 


a  or  THE  EfSJDS. 
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After  SUUmg. 

If  the  margin  of  the  lid  is  implicated  in  the  disease,  it  must  also  be 
included  in  the  part  which  is  excised ;  and  the  upper,  horizontal  in- 
cision of  the  new  flap  should  then  be  made  somewhat  longer,  so  that 
this  portion  of  the  flap  may  form  the  edge  of  the  lid. 

Enapp  has  described*  an  ingenions  modification  of  blepharoplastj, 
performed  by  him  in  a  case  in  which  a  cancerous  tnmonr  occnpied  the 
inner  two-thirds  of  the  lower  lid  (inclnding  its  edge),  extending  some- 
what beyond  the  inner  angle  of  the  eye,  and  involving  ihe  skin  of  the 
nose  to  an  extent  of  from  2'"  to  3'".  As  the  Sap  is  apt  to  conbsot 
wben  it  is  made  with  its  base  downwards,  and  may  thus  give  rise  to 
ectropinm,  Dr.  Knapp,  at  tbe  snggestion  of  Dr.  Fritz  Pagenstocher, 
operated  in  the  following  manner: — He  included  the  tumour  between 
Btraight  incisionB  (which  were  carried  well  into  the  healthy  tissue). 
After  the  morbid  growth  had  been  thoroughly  removed,  he  prolonged 
the  internal  horizontal  incisions  towards  the  nose,  and  thus  prepared  a 
sqaare,  horizontal  flap  at  tliie  point.  He  then  made  (in  the  prolonga- 
tion of  the  palpebral  aperture)  an  incision  from  the  outer  canthns 
slightly  upwards  into  the  skin  of  the  temple ;  and  next  a  second  in- 
dsion,  which  was  at  fiist  a  straight  prolongatioii  of  the  lower  edge  of 
the  wound,  but  was  then  somewhat  arched  downwards  on  to  the  cheek, 
the  concavity  looking  downwards.  The  long  flap  thus  formed,  and 
which  increased  considerably  in  width  towards  it«  base,  was  then  dis- 
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fleeted  off  from  the  sabjaoent  tissuey  drawn  forwarda,  and  its  ioner 
angle  united  bj  twisted  Butnrea  to  the  vertical  edge  of  the  nasal  flap. 
Both  flaps,  though  rather  tightlj  stretohed,  entirely  covered  the  wounds 
and  formed  a  very  successful  artificial  lid.  The  external  fourth  of  the 
latter,  which  had  remained  standing,  now  formed  the  most  intenal 
portion.  The  edges  of  the  wound  were  then  carefully  united  by  voy 
numerous  sutures,  and  a  ocnnpress  bandage  applied  for  48  hom 
Perfect  union  resulted,  and  the  patient  was  discharged  14  days  after- 
wards, completely  cured.  The  palpebral  aperture  was  slightly  (about 
2'")  diminished  in  length,  but  could  be  easily  and  perfectly  opened  and 
closed  by  the  action  of  the  upper  lid.  The  lower  lid  was  closely  applied 
to  the  globe,  and  Knapp  states  that  this  was  one  of  the  most  successfiil 
cases  of  blepharoplasty  with  which  he  has  met.  In  cases  in  which  we 
unite  the  opposite  edges  of  two  flaps,  care  must  always  be  taken  to 
allow  a  sufficient  amount  of  skin,  so  as  to  permit  of  a  oertaan  degree  of 
contraction  and  gaping  of  the  edges  of  the  flaps,  in  case  that  they 
should  not  unite  by  first  intention,  which  is  not  unlikely  to  occur. 

In  those  cases,  in  which  cicatrices  or  cancerous  growths  impEcate 
the  inner  or  outer  canthus,  and  to  a  small  extent  the  opposite  edges  of 
the  two  lids,  the  flap  which  is  to  cover  the  wound  may  be  taken  from 
the  skin  of  the  nose  or  the  temple,  according  to  the  situation  of  ike 
disease.  In  such  instances,  the  following  operation,  devised  by  Hasner, 
will  be  found  useful : — K  the  morbid  growth  be  situated  at  the  outer 
canthus,  and  implicates  to  a  certain  extent  the  edges  of  the  upper  and 
lower  lid,  the  tumour  is  to  be  included  above  and  below  between  two 
elliptical  incisions,  which  should  be  laid  well  in  the  healthy  integtunent 
The  line  of  jimction  of  these  two  incisions  should  then  be  slightly 
prolonged  outwards,  and  a  sufficiently  large  flap  be  excised  firom  the 
temple.  The  upper  extremity  of  this  flap  is  to  be  bifurcated,  so  u 
to  fit  easily  into  the  wound  made  in  the  edges  of  the  lid  at  the  onter 
canthus.  If  the  disease  is  situated  at  the  inner  canthus,  the  flap  shonld 
be  taken  from  the  side  of  the  nose. 

If  the  cicatricial  adhesions  aro  narrow  and  not  very  firm,  it  may 
suffice  to  divide  them  subcutaneously,  and  thus  to  Uberate  the  lid,  and 
allow  it  to  assume  its  normal  position. 

16.— INJURIB8,  WOUNDS,  ETC.,  OF  THE  EYELIDS. 

Ecckymosis  of  the  eyelids  is  of  firequent  occurronce,  being  chiefly  the 
consequence  of  a  severe  blow  or  fall  upon  the  eye,  and  is  hence  often 
met  with  in  pugilistic  encounters.  It  is  due  to  a  sanguineous  efiusion 
into  the  areolar  tissue  of  the  eyelids,  which  gives  rise  to  a  dark,  liyid 
discoloration,  commonly  termed  a  "  black-eye."  As  a  rule,  it  oocnrs 
within  a  few  hours  after  the  accident ;  it  may,  however,  come  on  ^^ 
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onoe,  the  disooloration  extending  from  the  eyelids  to  the  neighbour- 
ing partB.  These  &ct8  distingnish  this  form  of  eochymosis  from  that 
which  is  dne  to  a  connter-firactore  of  the  orbit,  for  then  the  reverse 
obtains,  the  disooloration  shows  itself  after  a  mnch  longer  interval,  and 
gradnallj  extends  to  the  eyelids.  Together  with  the  effusion  of  blood 
into  the  areolar  tissue  of  the  lids,  there  is  often  much  serous  infiltration 
and  swelling  of  the  latter  and  of  the  surrounding  parts,  the  lids  being 
perhaps  so  swollen  that  the  eye  is  firmly  closed.  The  disooloration  is 
at  first  dark  and  livid,  but  gradually  undergoes  various  changes  of  tint, 
taming  bluish-red,  green,  yellow,  etc.  A  black  eye  generally  disappears 
in  two  or  three  weeks'  time,  but  the  absorption  of  blood  may  be  accele- 
rated by  various  local  remedies.  Directly  after  the  injury,  compresses 
of  lint  dipped  in  ice-cold  water  should  be  applied,  and  very  frequently 
changed,  being  retained  in  position  by  a  firm  bandage.  This  application 
of  a  cold  compress  tends  greatly  to  limit  the  efiusion  of  blood.  The 
absorption  of  the  latter  is  subsequently  much  hastened  by  the  con- 
tinuous application  of  a  firm  bandage,  together  with  which  an 
evaporating  lotion  should  be  employed.  Of  the  two,  the  bandage  will, 
however,  be  found  to  render  the  greater  service  in  accelerating  the 
absorption.  The  tinctore  of  arnica  has  long  enjoyed  a  great  and 
special  reputation  for  curing  black  eyes.  It  should  be  employed  as  a 
lotion  (Tr.  Amicse.  Mont.  5ij>  ctd.  Aq.  Dist.,  or  Mist.  Camphor  Jiv).  A 
compress  of  lint  is  to  be  soaked  in  this,  and  applied  to  the  lids  by  a 
firm  bandage.  The  following  formula  recommended  by  Mr.  Lawson  is 
also  a  very  good  one : — ^  Tr.  Amic.  Mont.  5^^ ;  Liq.  Ammon.  Acet.  ^ ; 
8p.  Bosism.  5iv;  Mist.  Gamph.  ad  ivm.  M.  f.  lotio.  A  poultice  of 
black  biyony-root  is  likewise  much  in  vogue  amongst  the  public.  The 
swoUen  parts  should  never  be  pricked  or  punctured,  as  this  tends  to 
produce  suppuration  and  erysipelas. 

Wonndt  of  the  eyelids  vary  in  danger  according  to  their  situation 
and  extent,  and  according  to  the  fact  whether  they  are  simply  incised, 
or  are  punctured,  and  accompanied  perhaps  by  considerable  bruising 
and  contusion  of  the  parts.  If  the  incision  is  superficial  and  horizontal, 
and  has  only  divided  the  skin  and  a  few  of  the  fibres  of  the  obicularis, 
it  will  soon  heal  by  first  intention,  if  the  edges  of  the  wound  are  brought 
together  by  sutures  and  strips  of  plaster,  and  little,  if  any,  mark  will 
be  left  behind.  But  when  the  wound  is  extensive  and  has  penetrated 
deeply  into  the  upper  lid,  implicating  perhaps  the  cartilage,  and 
dividing  the  fibres  of  the  levator  paIx)ebr8B,  its  consequences  are  much 
more  serious.  For  not  only  may  it  produce  a  considerable  degree  of 
ptosis,  but,  on  accoimt  of  the  suppuration  which  may  supervene,  con- 
traction and  shrinking  of  the  integuments  may  ensue,  and  give  rise  to 
a  severe  and  obstinate  ectropium.  If  the  cut  is  vertical,  it  may  divide 
the  tarsal  edge  of  the  lid,  splitting  it  up  and  laying  it  open  to  a  more  or 


716  DISEASES  OF  THE  ETEUDS. 

leB8  ooDfiiderable  extent,  thns  giving  rise  to  an  nnnghtlj  gap  or  oob- 
boma.  If  the  rent  is  sitnated  near  the  inner  angle  of  the  eye,  it  may 
divide  the  canaJiculns,  and  tear  it  awaj  fi:om  the  pnnctnm  lusrpnsk. 
In  a  small  pnnctnred  wound,  the  danger  is  but  slight,  if  it  is  confined  to 
the  eyelid  and  has  not  extended  into  the  orbit  or  injured  the  eyeball, 
otherwise,  it  may  produce  more  or  less  severe  orbital  cellulitis;  or,  if  the 
globe  has  been  injured,  serious  consequences  may  arise,  and  the  eye  be 
perhaps  completely  lost.  If  the  wound  or  tear  in  the  ^elid  has  be^ 
accompanied  by  severe  contusion  of  the  parts,  there  is  always  much 
danger  of  suppuration  or  even  of  sloughing  setting  in.  Wounds  of  the 
eyelids  implicating  the  infra-orbital  nerve  have  been  noticed  to  produce 
amaurosis,  which  was  termed  sympathetic.  The  cases  of  this  kind 
which  have  been  narrated,  occurred,  however,  before  the  discoTerj  of 
the  ophthalmoscope,  and  hence  the  true  condition  of  the  fundus  ocah 
was  not  known. 

Wounds  of  the  skin  of  the  eyelids  should  be  brought  accnntely 
together  with  fine  sutures  and  strips  of  plaster,  the  part  being  kept 
cool  and  at  rest  by  the  application  of  a  moist  compress  and  a  bandage. 
Even  where  the  wound  extends  deeply  into  the  tissue  of  the  eyelid,  and 
is  accompanied  by  much  bruising,  it  is  better  to  unite  its  edges  by 
sutures  than  to  leave  it  to  heal  by  granulation,  as  this  will  produce  a 
more  or  less  considerable  loss  of  substance,  contraction  of  the  integu- 
ments, and  very  probably  ectropium.  If  the  tarsal  edge  has  been 
divided  by  a  vertical  cut,  the  edges  of  the  gap  should  be  very  carefnlly 
brought  together,  and  maintained  in  accurate  apposition  by  the  insertion 
of  one  or  more  twisted  sutures.  One  suture  should  always  be  applied 
as  close  as  possible  to  the  edge  of  the  lid,  so  that  the  margin  of  the 
latter  may  become  closely  and  accurately  united.  The  edges  of  the 
gap  may,  if  necessary,  be  pared ;  the  needle  should  be  a  very  fine  one, 
and  should  be  inserted  through  the  cartilage.  K  the  canaHculns  has 
been  divided,  its  opening  should  be  searched  for,  and  a  director  (Fig- 
85,  p.  611)  should  be  inserted,  and  the  canaliculus  be  slit  open  into  the 
sac,  with  a  cataract  knife. 

The  eyelids  are  often  also  injured  by  bums  or  scalds  from  hot  seeth- 
ing fluid,  the  flame  of  a  candle,  etc.,  the  explosion  of  grtmpowder,  or 
the  action  of  strong  caustic  fluids.  If  the  edges  of  the  lids  are  severely 
injured,  these  may  become  adherent,  and  a  more  or  less  extensive 
anchyloblepharon  be  produced,  or  symblepharon  may  ensue,  if  tb©  con- 
junctiva has  been  implicated  in  the  injuiy.  Moreover,  a  very  severe 
and  obstinate  form  of  ectropium  often  ensues  upon  bums  of  the  Uds, 
on  account  of  the  shrinking  and  contraction  of  the  skin  which  a^ 
company  and  supervene  upon  the  cicatrization.  This  is  especiallj 
observed  in  the  lower  lid.  If  the  injury  is  so  extensive  that  little  is 
left  of  the  eyelids  except  the  cartilage  and  the  conjunctiva,  the  ectro- 
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pimn  and  consequent  lagophthabnos  are  so  great,  that  severe  inflamma- 
tion of  the  cornea  and  other  stractnres  of  the  eye  snperrenes,  and  the 
latter  is  generally  soon  destroyed. 

In  slight  cases  of  scalds  or  bnms  of  the  eyelids  in  which  the  cutis 
is  not  destroyed,  cold  water  dressing  should  be  applied  and  constantly 
renewed  for  the  first  24  or  36  hours.  K  a  blister  forms,  this  should  be 
pricked  and  the  serum  allowed  to  escape,  the  water  dressing  being  then 
re-applied.  K  the  injury  has  been  so  severe  that  the  skin  is  destroyed, 
simple  cerate  dressing  should  be  applied,  and  great  care  be  taken  that 
the  lid  is  kept  upon  the  stretch  during  the  period  of  cicatrization,  in 
order  that  new  skin  may  be  formed,  and  ectropium  be  thus  avoided.  A 
bandage  should,  therefore,  be  so  applied  as  to  keep  the  lid  upon  the 
stretch,  and  the  patient  should  not  be  allowed  to  use  his  eyes  until 
complete  cicatrization  has  taken  place. 

The  eyelids  often  become  greatly  inflamed  and  swollen  from  the 
stings  of  insects,  such  as  bees,  gnats,  ete.  The  sting  should  be  removed 
as  soon  as  possible,  and  cold  water  dressing,  or  evaporating  lotions  be 
prescribed. 

Amongst  the  congenital  malformations  of  the  eye,  we  sometimes 
meet  with  epicanthus  and  coloboma  of  the  eyelid. 

JEpica/nthtis  consists  in  the  presence  of  a  crescentic  fold  of  skin, 
which  passes  from  the  nose  to  the  eyebrow,  and  overlaps  and  hides,  to  a 
greater  or  less  extent,  the  inner  canthus.  If  it  is  considerably  developed 
it  is  very  unsightly,  and  it  may  be  necessary  to  cure  it  by  operative 
interference.  But  we  should  wait  with  an  operation  until  the  child  gets 
older,  for  it  is  often  found  that  the  deformity  gradually  disappears,  as  the 
bones  of  the  nose  become  more  developed  and  the  latter  more  prominent. 
K  this  should  not,  however,  occur,  an  elliptical  fold  of  skin  (the  size  of 
which  must  vary  with  the  amount  of  eflect  which  we  desire  to  produce) 
is  to  be  excised  from  the  upper  portion  of  the  nose.  The  edges  of  the 
wound  should  be  somewhat  dissected  up,  so  that  they  may  be  the  more 
readily  approximated,  and  the  lips  of  the  wound  closed  with  sutures. 

Golohoma  or  fissure  of  the  eyelid  is  a  congenital  deformity,  which 
is  but  of  rare  occurrence.  It  is  sometimes  associated  with  cleft  palate, 
hare-lip,  coloboma  of  the  iris  and  choroid,  and  other  arrests  of  develop- 
ment. The  fissure  may  be  confined  to  one  eyelid,  or  be  present  in  both ; 
or  again,  a  double  cleft  may  exist,  the  two  fissures  being,  perhaps,  close 
to  each  other,  and  connected  by  a  small  intervening  bridge.  To  cure 
this  condition,  the  edges  of  the  coloboma  should  be  pared,  and  then 
accurately  brought  together  by  fine  twisted  sutures,  which  should  pass 
through  the  cartilage,  the  one  suture  being  quite  closely  applied  to  the 
fr«e  edge  of  the  lid,  so  that  the  lips  of  the  cleft  may  here  be  very  evenly 
and  accurately  united. 


EXPLANATION  OF  THE  PLATES. 


PLATE  I. 

Figs.   1  and  2. 
The  Normal  Fundus  OaiU  (vids  p.  305). 

In  Fig.  1  (which  is  taken  £rom  a  person  with  black  hair  and  a  dark 
brown  iris)  the  optic  nerve  entrance  appears  dicolar,  and  of  a  jellowish 
white  tint.  The  Uood-vessels  emerge  somewhat  to  the  left  of  the  centre 
of  the  disc,  which  is  here  of  a  deeper  white.  The  paler  vessels  are  the 
retinal  arteries,  the  darker  ones  the  veins.  They  pass  over  the  disc  to 
the  retina,  where  thej  conrse  and  divide  in  different  directions,  chiefly 
upwards,  downwards,  and  towards  the  left.  At  some  little  distance  to 
the  right  of,  and  slightly  below,  the  disc,  is  noticed  a  large  dark-red 
spot,  with  a  small  white  dot  in  the  centre.  This  is  the  macnla  Intea,  or 
yellow  spot,  with  its  foramen  centrale.  It  will  be  observed  that  the 
vessels  oonrse  ronnd  the  yellow  spot,  leaving  it  free.  The  fine  grey  film 
in  the  region  of  the  disc  and  the  yellow  spot  is  due  to  the  reflex  yielded 
by  the  retina ;  it  is  only  observable  in  dark  eyes,  and  is  consequently 
altogether  absent  m  Fig.  2.  The  fondns  of  the  eye  is  of  a  rich  dark-red 
tint,  and  only  the  retinal  vessels  are  apparent,  those  of  the  choroid  being 
hidden  by  the  density  of  the  pigment  in  the  epithehal  layer  and  stroma 
of  the  choroid. 


In  Fig.  2  (taken  irom  the  eye  of  a  person  with  veiy  light  hair  and  a 
bine  iris)  the  appearances  are  qnite  different.  The  disc  is  of  a  more 
rosy  tint,  the  retinal  vessels,  although  very  distinct,  are  less  markedly 
so  than  on  the  darker  background  of  Fig.  1.  The  region  of  the  yellow 
spot  is  of  a  bright  red  colour,  and  the  foramen  centrale  appears  in  the 
form  of  a  little  light  circle.  But  the  greatest  difference  is  noticed  in 
the  pale,  brilliantly  red  colour  of  the  fundus,  and  the  distinctness  with 
which  the  finest  branches  of  the  choroidal  vessels  can  be  traced.  The 
ciliary  arteries  enter  in  the  region  of  the  yellow  spot,  and,  running 
towards  the  periphery,  ramify  in  various  directions,  and  partly  pass 
over  directly  into  the  larger  branches  of  the  vasa  vorticosa,  situated  at 
the  equator  of  the  eye. 
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720  EXPLANATION  OF  THE  PLATES. 


PLATE  n. 
Fig.  8. 

SderotieO'ChawidiHs  Posterior  (Staphyloma  Podieum)  p.  427. 

This  figure  iDiutrateB  the  appeamnoes  preeented  by  an  eztensiTe 
aderotioo-dioroiditis  posterior.  Towards  the  oater  side  of  Uie  disc  is 
observed  a  large  white  figure,  over  which  the  retinal  veasels  appear  to 
ran  a  somewhat  straighter  course,  and  to  be  rather  more  nnmerons  and 
distinct.  The  disc  is  oval,  and  its  shortest  diameter  (in  this  case  the 
horisontal)  shows  the  direction  in  which  the  ectasia  (bnlging)  is  situated. 
Jn  the  vicinity  of  the  disc  and  of  the  white  figme,  the  choroid  is  ob- 
served to  be  somewhat  thinned ;  on  the  left,  the  pigment  in  the  epithe- 
lial layer  is  diminished,  and  hence  the  choroidal  vessels  are  particularly 
marked.  The  intra-vascnlar  spaces  are  here  also  peculiarly  conspicuous 
and  striking,  whicb  is  due  to  the  increase  in  the  pigment  of  the  stroma. 
Whereas,  on  the  right  side  of  the  figure,  the  pigmentation  of  the  epi- 
thelial layer  conceals  the  subjacent  tissue  and  the  vessels. 


Fig.  4 

ChoroidUii  DiuenUnata  SyphtUHcOj  with  Secondary  Atrophy  of  the  BeHna 

and  Optic  Nerve  (p.  422). 

In  this  figure  we  notice  very  numerous,  irregular,  ciicumsciibed 
spots  of  a  palish-pink  or  whitish  tint,  surrounded  by  a  dark  firxnge  of 
pigment ;  others,  appearing  simply  as  small  black  patches.  In  some  of 
the  larger  spots,  a  choroidal  vessel  can  be  distinctly  seen  to  pass  over 
it.  The  optic  disc  is  atrophied,  and  of  a  bluish  tint.  It  is  completely 
devoid  of  blood-vessels,  excepting  the  two  little  twigs  which  can  just 
be  discerned  running  over  its  edge.  But  not  a  single  retinal  vessel  can 
be  seen  over  the  whole  fundus ;  and  on  account  of  this  atrophy  of  the 
retina,  the  ohoroidAl  vessels  appear  with  unusual  distinctness. 
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722  £XPIiA.NATION  OF  THE  PLATES. 


PLATE  III. 

Kg.  5. 

Betinitie  Pigmentosa  (p.  349). 

Nomerovs  large,  irregnlar,  black  figures  are  obserred  Bcatterod 
about  the  frmdus,  being  arranged  at  some  points  along  the  retinal 
vessels,  which  are  eztremelj  attenuated,  and  here  and  there  quite  mi- 
apparent.  At  other  situations,  the  black  patches  show  irregnlar  pro- 
longations, the  extremities  of  which  touch  those  of  other  spots.  Hence 
thej  assume  a  certain  similarity  to  bone  corpuscles.  The  optic  nerre 
is  white  and  atrophied,  and  the  retinal  arteries  are  ezcessiyelj  small 
and  attenuated. 


Fig.  6. 

Itetinitia  Albummurica  (p.  336). 

This  illustration  is  peculiarly  characteristic  of  the  ophthalmoscopic 
appearances  presented  by  the  retinitis  met  with  in  Bright's  disease.  At 
the  disc,  and  in  its  vidnitj,  is  obserred  a  delicate  grey  opacity,  which  is 
caused  by  a  serous  infiltration  and  proliferation  of  the  oonnectiYe  tissue 
of  the  retina.     Beyond  this,  lies  the  white  glistening  mound,  which  is 
due  to  sclerosis  of  the  optic  nerve  fibres  and  fatty  degeneration  of  the 
connective  tissue  elements.     The  extreme  margin  of  this  white  moroA 
is  broken  up  into  small,  irreg^ar  patches,  which  assume,  in  the  region 
of  the  yellow  spot  (to  the  left  of  the  disc),  a  peculiar  stellate  arrange- 
ment, looking  as  if  they  had  been  splashed  in  with  a  brush.    The 
retinal  arteries  are  much  diminished,    both  in  calibre   and   nomher. 
The  veins  are  dilated  and  tortuous,  and  the  vessel  ronning  upwards 
is  interrupted  in  its  course  by  the  infiltration,  and,  at  the  point  of 
interruption,  are  noticed  well-marked  blood  extravasations.     These,  as 
well  as  most  of  the  other  haemorrhages,  show  by  their  irregular  outUne 
and  striated,  feathery  appearance,  that  they  lie  in  the  optic  nerve  lajer 
of  the  retina. 
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724  EXPLANATION  OF  THE  PLATES. 


PLATE  IV. 

Fig.  7. 

Hamcnrhagic  Effuaioiu  into  the  Retina,  Betinitia  Apoplectica  (p.  347). 

[At  p.  847  tbiB  figure  has  been,  bj  mistake,  described  as  being  on  Plate  TI-] 

In  Fig.  7,  xmmepons  blood  efiiiBionB  of  varying  size  and  shape  are 
noticed  in  the  retina,  being  situated  in  different  layers  of  the  latter. 
Bnt  even  between  the  larger  patches,  the  retina  is  not  free,  for  minute 
hemorrhagic  spots  are  strewn  about  in  all  directions.  The  retinal 
arteries  are  here  and  there  filled  with  blood  coagnla,  bnt  at  other 
points  they  are  qnite  bloodless,  and  changed  into  narrow  white 
bands.     In  a  few  branches,  the  drcnlation  is,  however,  unimpeded. 


Fig.  8. 

Embolism  of  the  Oentral  Artery  of  the  Retina  (p.  363). 

Here  we  notice,  in  the  region  of  the  yellow  spot,  a  well  marked 
greyish  white  opacity,  which  is  due  to  a  serous  infiltration  of  the 
retina.  In  its  centre,  is  a  conspicuous  cherry-coloured  spot  which 
is  not  caused  by  a  blood  efifusion,  as  might  be  supposed  at  the  first 
glance,  but  is  due  to  the  fact,  that  the  retina  is  transparent  at  i\a» 
point,  and  thus  permits  the  choroid  to  shine  through,  which  assumes  ft 
redder  tinge  in  consequence  of  the  contrast  with  the  greyish-white 
opacity.  The  vessels  running  towards  the  yellow  spot,  are  particularly 
conspicuous  on  account  of  the  blood  coagula  which  they  contain,  and 
of  the  white  opacity.  The  outline  of  the  disc  is  slightly  undefined 
and  encircled  by  a  faint  opacity.  The  retinal  veins  show  a  distinct 
retardation  in  the  circulation,  and  contain  here  and  there  blood 
coagula.  The  arteries  are  greatly  dimimshed  in  size,  and  become  qiute 
indistinct  at  certain  points  of  their  course. 
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726  EXPLANATION  OF  THE  PLATES. 


PLATE  V. 

Fig.  9, 

Cyttieeretu  in  the  VUreatu  Humour  (p.  825). 

This  fig^ore  illustrates  the  appeaiunoe  presented  by  a  cysticerciiB 
in  the  ritreotis  hmnonr.  The  entozoon  shows  itself  in  the  form  of  a 
well-defined,  blnish-gprej  vesicle,  which  is  so  transparent,  that  in  the 
central  portion  the  red  tint  from  the  choroid  can  be  distinctlj  seen  to 
shine  throagh.  The  neck  is  more  opaque  in  tint  than  the  rest  of  the 
entoBOon,  and  is  studded  with  small  white  dots  (chalky  particles). 
At  the  head,  two  suckers  can  be  recognised,  the  other  two  being 
placed  posteriorly.  The  buccal  extremity  is  directed  upwards.  The 
small,  circular,  grey  spots  which  partly  encircle  the  vesicle,  are  caused, 
according  to  Liebreich,  by  a  peculiar  opacity  of  the  vitreous  huxnour 
due  to  the  suction  of  the  entoaoon,  and  are  quite  characteristic  of  the 
presence  of  a  cysticercus. 


rig.  10. 

Detachment  of  the  Betina  (p.  353). 

Fig.  10  represents  a  case  of  old  standing  and  extensive  detachment 
of  the  retina.  The  lower  half  of  the  retina  (which  shows  a  tolerably 
sharply-defined  edge  towards  the  left)  bulges  forwards  into  the  vitreous 
humour,  and  is  thrown  into  well-marked  folds,  and  on  this  account, 
as  well  as  of  the  colour  of  the  subjacent  fluid,  it  shows  a  peculiar 
greenish-g^y  tint.  The  retinal  vessels  are  undulating  and  tortuous, 
riding  on  the  folds  of  the  retina,  and  they  assume  a  darker  tint  in 
consequence  of  the  grey  background. 
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728  EXPLANATION  OF  TSE  PLATES. 


PLATE  VI. 

Figs.  11  and  12. 

Atrophy  ofihs  Optic  Nerve  (p.  385). 

Fig.  11  shows  the  appearances  presented  by  atrophy  of  the  optic 
nerve,  in  a  patient  affected  with  loco-motor  ataxy.  The  disc  is  slightly 
excavated,  and  of  the  peculiar  bluish  mottled  tint,  so  frequently  ob- 
served in  the  atrophy  dependent  upon  spinal  disease.  The  arteries  are 
small  and  attenuated.  Fig.  12  represents  a  case  of  white  atrophy 
after  meningitis.  The  disc  is  very  white,  and  faintly  cupped.  The 
arteries  are  much  diminished  in  calibre,  and  some  of  the  veins  (as  some 
of  those  in  Fig.  11)  show  a  well-marked,  white  streak  along  their 
margin,  which  is  due  to  sclerosis  of  the  tunica  adventitia. 


Figs.  13  and  14. 

Optie  Neuritis  (p.  375). 

In  Fig.  13  is  represented  the  swollen  and  enlai^ged  papilla  con- 
sequent upon  optic  neuritis,  the  opacity  of  the  disc  being  dense  and 
markedly  striated.  The  retinal  veins  are  enlarged  and  tortuous,  the 
arteries  diminished  in  size,  and,  here  and  there,  hidden  by  the  exuda- 
tion. Fig.  14  shows  the  condition  of  the  same  optic  nerve  two  years 
later,  when  consecutive  atrophy  had  supervened.  The  uniformly 
opaque  tint  of  the  disc,  as  well  as  its  somewhat  undefined  margin,  help 
to  distinguish  it  at  a  glance  from  the  progressive  form  of  atrophy 
(Fig.  12).  MoreoTer,  although  the  veins  are  less  dilated  than  in 
Fig.  13,  they  yet  retain  a  certain  degree  of  tortuosity. 


Figs.  15  and  16. 

GUmcomatous  eaxavation  of  the  Optic  Nerve  (p.  390). 

In  these  two  figures,  are  observed  different  degrees  of  glauco- 
matous excavation.  Both  present  all  the  characteristic  features  of  this 
disease,  but  in  Fig.  15  they  are  less  marked  than  in  Fig.  16,  in  which 
the  cup  is  much  deeper  and  more  abrupt.  In  each  case,  the  disc  is 
surrounded  by  a  pale  light  girdle,  its  colour  is  much  darker  at  the 
periphery  than  in  the  centre,  and  the  retinal  vessels  are  more  or 
less  considerably  bent  or  interrupted  at  the  edge  of  the  papilla. 
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INDEX. 


A. 

AhsceM9  of  cornea,  99. 
lacbiTmal  sao,  613. 

orbit,  627. 

•—  frontal  sinus,  661. 
Abtorpiion,  core  of  cataract  by,  265. 
Aceommodaiionf  nature  of,  498. 
— ^  action  of  atropine  upon,  162. 
action  of  Calabar  bean  upon,  640. 

-  mechanism  of,  500. 

negative,  502. 

paralysis  of,  539. 

— -  range  of,  503. 

binocular  range  of,  505. 

negative  range  of,  505. 

Acne  ciliaris,  677. 

Acutenest  of  vision,  modes  of  estimating, 

4. 
AegUopSy  670. 

AgneWf  Dr.,  on  capsular  cataract,  276. 
Albuminuria,  a  cause  of  retinitis,  336. 

a  cause  of  amblyopia,  341,  412. 

AUhuU,  Dr.,  on  optic  neuritis,  376. 
on  the  state  of  the  optic  nerve  in 

the  insane,  404. 
AlthauSf  Dr.,  on  electrolysis,  655,  687. 

on  locomotor  ataxy,  407. 

AmauroM,  396. 

simidation  of,  420. 

Ametropia,  500. 
Amblyopic  affections,  396. 
Amblyopia,  412. 
— ^  ex  anopsii,  413,  578. 

ansmic,  409. 

from  blood  poisoning,  410. 

congestive,  409. 

-  potatorum,  410. 

-  satumina,  412. 

from  tobacco,  411. 

-  uremic,  412. 

from  non-use,  413,  578. 

Anchyloblepharon,  80. 
Anchylopt,  670. 

Anderson,  Dr.  McCall,  on  eczema  of  lid, 

676. 
Aneurism  of  the  orbit,  654. 

by  anastomosis,  in  orbit,  654. 

of  eyelids,  686. 

of  central  artery  of  retina^  655. 

Anterior  chamber,  changes  in  the  con- 

tents  of,  etc.,  182. 


Anthrax,  of  the  eyelids,  672. 

Aphakia,  538. 

Aqueous  humour,  cure  of  cataract  by 

repeated  evacuation  of,  278. 
Aquo-capsuUtis,  148. 
Arcus  senilis,  128. 
Arli,  Prof.,  on  cause  of  pteiygium,  74. 

on  operation  for  entropium,  696. 

Artificial  eye,  mode  of  insertion,  666. 

leech,  13. 

Asthenopia,  due  to  hypermetropia,  522. 

muscular,  600. 

retinal,  522. 

Astigmatism,  525. 

acquired,  533. 

— ^  compound,  532. 

congenital,  533. 

diagnosis  of,  526,  529. 

irregular,  528,  537. 

mixed,  532,  636. 

regular,  528,  533. 

simple,  532,  534. 

ophthalmoscopic  diagnosis  of,  582. 

treatment  of,  by  cylindrical  lenses, 

534. 
Atasnf,  locomotor,  a  cause  of  amaurosis, 

403. 
Atresia  of  the  lachrymal  puncta,  612. 
Atrophy  of  the  optic  nerve,  385. 

of  the  retina,  374. 

Atropine,  action  of,  on  the  acoommoda- 

tion,  162. 

on  the  iris,  162. 

anomalous  effects  of,  94 — note. 

idiosyncrasy  against,  98 — note. 

in  iritis,  154. 

necessity  of  its  being  pure,  98 — 

note. 

poisoning  by,  157. 

Aut'ophthalmoscope  of  G^iraud  Teulon, 

297. 
Axes,  secondary  of  lenses,  490. 
Axis,  optic,  494. 

of  turning,  549. 


B. 


Bader,  ULt,,  on  inoculation,  62. 

on  syndectomy,  61 — note. 

Bandages,  different  forms  of,  11. 

compress  bandage  in  comeitis,  105. 
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^breich'sy  11. 
BaaedawUf  Morbus,  634. 
BeektTf  Ihr.,  on  aoconunodation  of  the 

eje,  601. 
BM,  Dr.  Joieph,  on  ftneuriam  of  orbit, 

656. 
Belladonna  ointment,  21. 
Benediki,  Dr.,  on  electricity,  568. 
Berymannf  Dr.,  on  retinitis  albuminurica, 

839. 
Bergeron,  Dr.,  on  treatment  of  epithelial 

cancer  of  lids,  686. 
Berlin,   Dr.,  on    diphtheritic    oonjnno' 

tiritis,  44. 
on  extirpation  of  lachrjmal   sac, 

625. 
Bimoemlar  Tision,  mode  of  examination 

of,  676. 
— ^  —  in  •trabiflmue,  676,  577. 
Black  ere,  715. 
BUnorrkaa,  22. 
— ^  of  lachrjmal  wc,  617. 
BlepharitU  marginalia,  674. 
Bl^karo-adeniiu,  675. 
Blephmroplaity,  710. 
BUpkaro9patm,  690. 
Blood  efl\iJ8ed    into  anterior  chamber, 

183. 

choroid,  468. 
conjunctiva,  87. 
eyelids,  714. 
orbit,  669. 
retina,  832,  847. 
yitreous  humour,  816. 
JMAfli,  Dr.,  on  Nystagmus,  670 
Bonnet,  camule  of,  587. 
BoroUCty  Dr.,  operation  for  staphyloma, 

140. 
Bonmam,  ICr.,  on  aneurism  of  the  orbit, 

667. 

on  abscess  of  frontal  sinus,  662. 

-^—  on  astigmatism.  633. 

on  corneal  cornea,  181. 

on  treatment  of  capsular  opacities, 

by  two-needle  operation,  275. 

on  iridectomy,  176. 

^— *  on  irido-choroiditis,  198. 

—  on  treatment  of  obstructed  duets, 

610. 
— —  on  treatment  of  detached  retina, 
859. 

—  on  scoop  extraction  of  cataract,  266. 

—  suction  syringe  for  cataract,  272. 
■  on  strabismus,  678. 

-*—  sympathetic  ophthalmia,  200. 
^^  on  estimating  the  degree  of  tension 

of  the  eye,  2. 
Braeh^meiropiay  499. 
Broadbent,  Dr.,  on  treatment  of  cancer 

by  injection  of  acetic  acid,  668. 
Bueek,  Dr.,  on  tubercles  in  the  choroid, 

440. 
Bmpkihafmoty  188. 


Bmjfs,  Dr.,  on  use  of  acetate  of  lead  in 
granular  ophthalmia,  68. 


G. 


Calabar  bean,  action  of  on  iris,  162. 

— ^ ciliary  musde,  540. 

Cajmlat  lachrpial,  608. 

—  Meibomian,  682. 
Calomel^  insufflation  of,  67. 
CanaUeuU,  dirision  of,  612. 

obstructicms  in,  612. 

Cancer  of  choroid,  448. 
of  oonjunctira,  86. 

epithelial,  of  eyelids,  684. 

of  orbit,  647,  648. 

Canikoplasiy,  699. 

Canton^  Mr.,  on  arcus  senilis,  128. 

CapnUe  of  Bonnet,  587. 

Tenon,  687. 

Capeular  cataract,  227. 

—  anterior,  228. 

^— posterior,  224. 

Carhmncle  of  the  eyelida,  672. 

Cardinal   points  in  diagrammatic  eye, 

496. 
Cariee  of  the  orbit,  682. 
Carter,  Mr.,  on  injuries  of  orbits  668. 
— ^  on  compound  object  lens,  802. 
Cartila^^ineoue  tumours  of  orbit,  648. 
Cataract,  Atiologr  of,  215. 
— •  diagnosis  of,  217. 

—  symptoms  of,  217. 

—  anterior  capsular,  228. 
black,  228. 

capsulsr,  227. 

con^jenital,  219,  221. 

^—  cortical,  221. 

diabetic,  215. 

—  lamellar  or  sonular,  219. 

Morgagnian,  226. 

-^—  nuclear  or  hard  senile,  228. 

posterior  capsular  (polar),  224. 

pyramidal,  228. 

—  siliculose  or  chalky,  222. 
■         traumatic,  226. 

•^— >  treatment  of,  by  dirision,  265. 

by  flap  extraction,  288. 
with  iridectomy,  249. 

by  Von  Q-raefe's  extraction, 
268. 

by  linear  extraction,  252. 

by  repeated  paracentesis  cor- 
ner, 278. 

by  redination  or  couching, 
266. 

by  scoop  extraction,  865. 

by  suction,  271. 

by  remoTal  of   lens    in  its 
capsule,  260. 

of  lamellar,  269. 

of  traumatic,  270. 


secondaiy,  operations  for,  274. 
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OaUttrkal  ophthAhnift,  16. 
Cafft-ejfe,  amaurotio,  868. 
Oatopirio  test,  218. 

CmuUet,  on  the  uae  of,  in  pnmlent  oph- 
thalmia, 82. 
Caiuttie  mitigated,  on  use  of,  88. 
CeUmlUiM  of  the  orbit,  627. 
Ckarpie,  12 — ^note. 
Chalazian,  681. 
Ckemarigf  18. 

Chlorine  water,  use  of,  68,  60,  69. 
Ckoleiterine  in  vitreous  humour,  821. 
Clover'g,  Mr.,  chloroform-apparatus,  250. 
Choroid,  diseases  of,  422. 

caremous  sarcoma  of,  460. 

-— —  carcinoma  of,  448. 

colloid  disease  of,  439. 

-  coloboma  of,  460. 

■         detachment  of,  454. 

formation  of  bone  in,  450. 

—^  hiemorrhage  from,  453. 
hjperiemia,  of,  422. 

myoma  of,  449. 

rupture  of,  451. 

■       sarcoma  of,  443. 
-^—  tubercles  of,  440. 

tumours  of,  443. 

Choroiditis  areolar,  424. 

disseminated  or  exudatire,  422 

syphilitic,  423. 

suppurative,  434. 

Chromhyarona,  679. 

Ciliary  body,  inflammation  of,  206. 
-^—  muscle,  affections  of,  539. 

atony  of,  541. 

paralysis  of,  539. 

— —  — —  spasm  of,  541. 

neuralgia,  19. 

region,  injuries  of,  208. 

Circlst  of  diffusion,  495. 

Cocciua,  Prof,  compound  object  lens  of, 

802. 

ophthalmoscope  of,  291. 

on  glaucoma,  475. 

Cohn,  Dr.,  on  mica  spectacles,  546. 

on  myopia,  508. 

Cohnheimj  Dr.,  on  tubercles  of  choroid, 

440. 
Coloboma  of  eyelid,  717. 
— —  of  iris,  170. 
'  of  choroid,  450. 

Colloid  disease  of  choroid,  439. 
CE>2o«r-blindness,  419. 
Comprestion,  digital,  in  orbital  aneurism, 

658. 
Conical  cornea,  128. 
^-^  ^—  treatment  of,  by  irideotomy, 

131. 

-^— iridodesis,  181. 

■ Von  Ghtwfe's,  181. 

Conjunctiva,  diseases  of  the,  15. 

-  cysts  of,  85. 

oysticercus  in,  85. 

-  emphysema  of,  88. 


Conjunctiva,  epithelial  canoer  of,  86. 

hsamorrhage  into,  87. 

'         hypenemia  of,  15. 

-  injuries  of^  81. 
lithiasis  of,  87. 

medullary  canoer  of,  86. 

melanotic  cancer  of,  86. 

-^^  n»vi  of,  87. 

oedema  of,  88. 

^—  polypus  of,  83. 

'  syphilitic  ulcers  of,  87. 
— —  tumours  of,  83. 
Cor^unotival  discharge,  contagiousness  of, 

28. 
Confnnctiviiis,  catarrhal,  16. 

-  ezanthematous,  70. 

diphtheritic,  40. 

gonorrhoeal,  36. 

— ^  granular,  45. 

phlyctenular,  64. 

purulent,  22. 

Contusions  of  eyelids,  716. 
Convergent  strabismus,  579. 
CoredialysiSf  181. 
Corelysis,  180. 
Corectopia,  171. 

Cornea,  diseases  of,  89. 

-  abscess  of,  99. 

conical,  128. 

— —  treatment  of,  by  iridectomy, 

131. 

—^  by  iridodesis,  131. 

Von  Ghvefe's,  131. 

^—  fistula  of,  116. 

hernia  of,  110. 

— ^  herpes  of,  91. 

injuries  of,  140. 

neuro-paral3rtic  affection  of,  102. 

-  opacities  of,  122. 

-  paracentesis  of,  100,  113. 

perforation  of,  26,  111. 

staphyloma  of,  134, 135. 

•— ^  suppuration  of,  after  flap  extrac- 
tion, 245. 

tumours  of,  143. 

-  ulcers  of,  108. 

crescentic  ulcer  of,  109. 

perforating  ulcer  of,  109. 

— —  transparent  ulcer  of,  110. 

-  vesicles  on  the,  95. 
Comeitis,  diffuse,  117. 
^—  vascular  diffuse,  117» 

■  non-vascular  diffuse,  121. 

■  fascicular,  95. 
•^—  phlyctenular,  91. 

suppurative,  97. 

inflammatory  suppurative,  98. 

non-inflammatory  suppurative,  101. 

Couper,  Mr.,  on  S3rmpathetic  ophthalmia, 

199. 
Couching,  265. 

CriU^tett,  Mr.,  on  iridodesis,  178. 
^-^  operation  of,  on  canaliculus,  613. 
of  re-adjustment,  599. 
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CrileheU,  Mr.,  operation  of,  for  strabU- 

mils,  593. 

for  Btaphyloms,  187. 

on  use  of  seton  in  ulcers  of  the 

oomea,  114. 
-^—  on  0coop  extraction,  256. 
C^elitit,  206. 
CyUndrical  lenses,  634. 

use  of,  in  astigmatism,  684. 

Cylindroma  of  eyelid,  684. 
Cyst,  tarsal,  681. 

in  iris,  167. 

Cytticercus  in  anterior  chamber,  184. 

of  the  orbit,  646. 

in  Titreous  humour,  823. 

CjfMtoid  cicatrix  in  glaucoma,  487. 


D. 

Dacrtfo-adeniiUt  605. 

DacryocyatUU,  618. 

VaeryoUtha,  608. 

Dacryop*,  606. 

DalUmUm,  419. 

Deformity  of  orbit  from  pressure,  660. 

J)e  Morgan,  Mr.  Campbefi,  on  medullary 

cancer  of  orbit,  650. 
Depression  of  cataract,  265. 
DeaeemetitiSf  148. 

Destruction  of  lachrymal  sac,  624. 
Det€u:hment  of  the  retina,  853. 

of  the  choroid,  464. 

Deviation^  primary,  of  visual  lines,  664. 

secondary,  of  visual  lines,  654. 

in  paralytic  affections  of  ocu- 
lar muscles,  555. 

— ^  in  strabismus    ooncomitans. 

672. 


Dieffhnbach's  operation  for   ectropium. 

709.  ^       ' 

Digital  pressure  in  orbital  aneurism,  668. 
Diphtheritic  conjunctivitis,  40. 
Diplopi<if  homonymous,  9. 

crossed,  9. 

monocular,  638. 

operations  for,  697. 

Dislocation  of  the  eye,  664. 

of  the  lens,  277. 

Distichiasis,  692. 

THvergewt  strabismus,  582. 

Division  of  cataract,  265. 

Dixon,  Mr.,  on  peculiar  deposit  in  cornea, 

124. 

on  dislocation  of  lens,  280. 

Donders,  Prof.,  on  ametropia,  500. 

on  astigmatism,  525. 

on  brachymetropia,  499. 

on  colloid  disease  of  choroid,  439. 

on  emmetropia,  498. 

on  entoptics,  319. 

on  glaucoma,  470. 

on  hypermetropia,  499. 

on  retinitis  pigmentosa,  361. 


Donders,  Prof.,  on  8clerotioo-chaioidirr> 
posterior,  482. 

—  on  stenopaic  spectacles,  1^. 

—  sympathetic  ophthalmia,  195. 
— ^  on  vertical  meridian,  548. 

I    on  visual  line,  496. 

j    Duct,  lachrymal,  obstruction  o^  618. 

'—  —  Bowman's  ticmtment    of. 

619. 

Critchett's  treatment  of. 

619. 

. StiUingB*    treatment    of. 

'  622. 

I Warlomont's  tr«atmeiit^^ 

622. 

Weber*s  treatment  of,  680. 

nasal,  stricture  of,  618, 


E. 

Ecehymosis  of  conjunctiva,  87. 

of  eyelids,  714. 

of  retina,  332,  347. 

Eehinoeoeeus  in  orbit,  646. 
Ectopia  lentis,  277. 
Bctropium,  703. 

from  inflammatory  hypertrophy  of 

conjunctiva,  704. 

-  from  cicatrices,  wounds,  &c..  704. 

-  from  caries,  705. 

Adams'  operation  for,  707. 

Bieffen  bach's  operation  for,  709. 

Graefe'B  operation  for,  709. 

Hasner's  operation  for,  714. 

-  Wharton  clones'  operation  for,  708. 

Knapp's  operation  for,  713. 

-  treatment  by  blepharoplastr  (trani- 
plantation),  710. 

treatment  of,  by  tarsoraphia,  706 

Eczema  of  the  lids,  674. 
Bjjksion,  of  blood,  into  anterior  chamber 
183. 

into  choroid,  463. 

into  conjunctiva,  87. 

—  into  eyelids,  714. 

into  retina,  332. 

"*"-" into  vitreous  humour,  316 

Egyptian  Ojphthalmiaj  22. 

Electricity,  m  paralysis  of  ocular  musdes, 

568. 
Electrolysis,  666,  686,  687. 
EmhoUsm,  of  choroidal  vessels,  438. 

of  retinal  artery,  863. 

Emmetropia,  498. 

Emphysema  of  eyelids,  668. 

Enchondroma  of  orbit,  645. 

Encysted  tumours  of  orbit,  646. 

Entoptics,  319. 

Entozoa,  vide  Oystioereus  and  Schino- 

ooocus. 
Entropium,  697. 

—  acute  or  spasmodic,  698. 

chronic,  698. 
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Sniropiwrn,  senile,  698. 

Arlt's  operation  for,  696. 

Author*8  operation  for,  70S. 

Graefe's,  700. 

^—  Pagenstecher's,  701. 

Snellen's,  702. 

Streatfeild*8,  702. 

EnucletUion  of  eyeball,  664. 

Ephidrosis,  678. 

Spicanthut,  717. 

Epilepsy  of  the  retina,  361. 

Epiphora,  609. 

Episcleritis,  65,  209. 

Epithelial  cancer  of  eyelids,  684. 

Erectile  tumours  of  eyelids,  686. 

■  of  orbit,  654. 

Eruptions,  syphilitic,  of  eyelids,  672. 
Erysipelas  of  eyelids,  671. 
Erythema  of  eyelids,  669. 
Evacuation  of  aqueous  humour,  35,  113. 
Eversion  of  the  upper  lid,  1. 

of  the  eyelids,  703. 

Exanthematous  ophthalmi®,  70. 
Exeavalion  of  optic  nerre,  388. 

atrophic,  389. 

glaucomatous,  890. 

physiological,  309. 

Excision  of  eyeball,  664. 
Exophthalmic  goitre,  634. 
Exostosis  of  orbit,  631,  643. 
Extirpation  of  eyeball,  664. 

of  lachrymal  gland,  608. 

of  lachrymal  sac,  625. 

Extraction,  of  cataract,  in  capsule,  250. 

by  flap  operation,  233. 

by  Yon  Graefe's  operation, 
258. 

by  linear  incision,  252. 

by  scoop  operation,  255. 

by  suction,  271. 

Eye,  diagrammatic  eye  of  Listing,  495. 
douche,  14. 

general  inflammation  of,  434. 

rupture  of,  214. 

Eyeball,  dislocation  of,  664. 

excision  of,  664. 

Eyelashes,  inversion  of,  692. 

transplantation  of,  696. 

Eyelids,  diseases  of,  668. 

-  abscess  of,  669. 
anthrax  of,  672. 

-  contusions  of,  714. 
ecchymosis  o^  714. 

encysted  tumours  of,  681. 

epithelial  cancer  of,  684. 

erysipelas  of,  671. 

erythema  of,  669. 

■  erersion  of,  703. 
inflammation  of  edges  of,  674. 

inversion  of,  697. 

nsTus  oi,  686. 

oedema  of,  668. 

tumours  of,  681. 

uloers,  syphilitic,  of,  686. 


Eyelids,  warts  of,  684. 
—  'vrounds  of,  716. 


P. 


Far  point,  503. 

Farsightedness,  515. 

Fatty  degeneration  of  retina,  839. 

in  retinitis  albuminurioa,  389. 
tumours  of  conjunctiva,  84. 
of  eyelids,  684. 
Fibroma  of  eyeHd,  684. 

of  orbit,  639. 

Field  of  vision  in  amblyopic  affections, 
397,  405. 

contraction   of,  in  detached 
retina,  356. 

m  retinitis  pigmentosa, 
352. 
erroneous  projection  of,  555. 
in  hemiopia,  398. 
equilateral  or    homonymous 

contraction  of,  398. 
examination  of,  5. 
Author's  method,  7. 
Mr.  Teale's,  8. 
Dr.  Wecker's,  8. 
Fistula  of  cornea,  116. 

of  lacluymal  sac,  625. 

Flap  extraction  of  cataract,  233. 
Focal  interval,  527. 

line,  anterior,  527. 

posterior,  627. 

Focus  of  lenses,  489,  493. 
Foci,  conjugate  of  lenses,  490. 
Fomentations,  warm,  in  suppurative  oor- 

neitis,  104. 
Foreign  bodies  in  the  conjunctiva,  81. 

— —  cornea,  140. 

iris,  167. 


lens,  227. 

vitreous,  321. 


Formation  of  bone  in  choroid,  450. 

F&rstery  Dr.,  on  areolar  choroiditis,  424. 

Fractures  of  walls  of  orbit,  664. 

Frank,  Dr ,  on  granular  ophthalmia,  46. 

-         on  rupture  of  the  choroid,  453. 

Eraser,  Dr.,  on  Calabar  bean,  540. 

Freeman,  Dr.,  on  digital  compression  of 
orbital  aneurism,  658. 

Frontal  sinus,  diseases  of,  660. 

abscess  of,  661. 

Fundus  oeuli,  ophthalmoscopic  appear- 
ances of  nealthy,  305. 

Fungus,  hsematodes  of  eyeball,  370. 

Furnari,  Dr.,  on  syndectomy,  61. 


a. 


OalvanO'CtMusticBippearBitQB  for  destruction 

of  lachrymal  sac,  624. 
Oeromtoxon  (arcns  seniUs),  128. 
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Gibmm*9  CfpcnXatm  for  oatfact,  262. 
Oicppi,  Dr.,  on  digital  finrnipwiion  of 

orbital  aneuxum,  658. 
Owtmi-TemlofCt,    Dfr.,    aat-ophthftlmo- 

scope,  297. 

binociilBr  opbthjJinoMope,  294. 

Qlamd^  lachrTiiial,  diaeMOS  of;  606. 

—  extirpatiaii  of,  608. 

QUmttma,  466. 

—  •eota  inflamiTOitoiy,  469,  468. 

chitmie  inflammAtcwj,  467. 

fiilminaim,  467. 

luemorrhagie  form  of,  466. 

■  iridectomj  in,  486. 
-^^  nature  and  eaaeee  of,  474. 
^—~  premonitorj  stage  of,  469. 
^^  pfognoeit  ot^  479. 
>  aimplex,  470. 

aubaenfte,  466. 

of  retina,  367. 
fiWa^MraNM  of  retina,  867. 
Giriir*  ezophthalmie,  684. 
G^morrkmml  ophthalmia,  87. 
^—  iritia,  162. 
Chratfe,  YoD,  "Prot,  on  amUyopie  aflfee- 

taons,896. 
-^^  on  bandages  lor  the  eje,  12. 
— ^  on  treatment  of  cataract  bj  linear 

extraction,  262. 

—  operation  of^  for  cataract,  258. 
«—  on  use  of  caostio  in  ophthalmia,  88. 
o^—  on  conical  cornea,  131. 

-— ^  on  cjstioercus  in  Titnoos,  823, 824. 
•^^  on  ectropium,  700. 
— —  on  embolism  of  central  arteiy  of 
retina,  368. 

—  on  eoteopium,  700. 

•^-  •  on  exophthalmic  goitre,  684. 

on  fomentations  (warm),  68, 104. 

^—  on  glaucoma,  457. 

-~—  on  glioma  retin»,  868,  870. 

—  on  uido^choroiditis,  192-8. 
on  muscular  asthenopia,  601. 

—  on  musdes  of  the  eje,  648. 

— —  on  tumours  of  optic  nerre,  898. 

on  optic  neuritis,  876. 

■      on  ptosis,  889. 
on  retro-ocular  (nitic  acnritis,  884. 

on  detachment  of  retina,  869. 

—  on  hjpwathesia  of  retina,  866. 

on  central  recurrent  retinitis,  846. 

^-^  on  tndiiasis,  697. 

■  on  sarcoma  of  choroid,  448. 
— ^->  on  sclerotico-choroiditis  posterior, 

481. 
— —  on  operation  for  staphyloma,  189. 

on  strabismus,  677. 

on  operation  for  strabismus,  587. 

^—  on    operation    for    re^adjnstment, 

598. 

—  on  sympathetic  ophthalmia,  196. 

■  on  sympathetic  dboroido-retinitis, 

197. 
— -  on  tuberoiss  of  the  choroid,  440. 


Oraefe,  Alfired,  Dr.,  on  ij 

868. 
on  the  muades  of  tlie  eye,  649. 
ophthalmia  (acute),  60. 
Orvmmlatiouff  dironic,  68. 
■         resicular,  46. 
Graee/«  disease,  634. 
Oree»*9,  Dr.,  test-objects  for  Mtiginatism, 

629. 
Ouiirie,  Mr.,  on  aneurism  of  ofliifc,  666. 


Sojfhmu,  Dr.,  on  ^ucoma,  470. 

Saamsr,  Dr.,  on  pterygium,  74^ 

^-^  on  ectnjpium,  714. 

Httmorrhage  into  anterior  chamber,  188. 

-^—  from  choroid,  458. 

-^—  into  conjunetiTa,  87. 

— —  into  orlnt,  659. 

into  retina,  332,  347. 

into  Titreous  humour,  316. 

cerebral,  a  cause  of  amaurosis,  402. 

MdmkoUs,  Prot,  on  acoommodataon  of 

eye,  600. 

ophthalmoscope  of,  287. 

on  the  visual  Dne,  494. 

Semeralopia,  416. 

in  retinitis  jngmentoaa,  852. 

898. 
equilateral  or  iKnuonymous,  898. 

tempond,  398. 

Merpm  of  the  conjunodTa,  64. 
^~  of  the  cornea,  91. 
MerM^mtiem,  Dr.,  on  treatment  of  tii- 
ohiasis,  G&^ 

on  stricture  of  laduymal  passages, 

622. 
Heuriehupf  Baron,  artificial  leech  of,  18. 

Hirackiery^  Dr.,  on  glioma  retinse,  868, 

870. 
SordeoUum,  679. 
Samer,  Dr.,  onelaucoma,  476. 
Snike,  Mr.  J.  W.,  on  aneurism  of  orbit, 

657. 

—  on  ocJIoid  disease  of  choroid,  446. 
on  cysts  in  the  iris,  168. 

—  on  epithelial  cancer  of  orbit,  668. 
on  diseases  of  frontal  sinus,  660. 

on  glioma  retins»,  372. 

—  on  optic  nenritas,  382. 
on  sarcoma  of  dioroid,  446. 

—  on  sarcoma  of  ortnt,  648. 
Suidkituom,   Mr.  Jonathan,   on  ditfUae 

comeitis,  120. 

—  on  glaucoma,  476. 

—  on  optic  neuritis,  877. 

on  pyramida  Icataraot,  228. 

— -  on  tobacco  amaurosis,  887. 
Myalitis,  315. 

Xfyitloid  artery,  persistent,  826. 
l$fil0<Mir  of  orbk,  646. 
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J^drophthaUmOf  132. 

J^p€tmiay  188. 

SypertBmia  of  oonjunctiTft,  16. 

—  of  choroid,  422. 

—  of  iris,  144. 

of  retdna,  327. 

SjfpermeiropiOf  499,  617. 

absolute,  621. 

^-^  acquired,  620. 

—  facultative,  621. 

latent,  620. 

—  manliest',  620. 

opbtbabnoBcopic  diagnosis  of,  618. 

original,  620. 

relative,  621. 

a  fireqvent  cause  of  asthenopia,  622. 

a  firequent    cause    of   oonyergent 

squint,  628. 
Hypopyon,  different  origins  of,  99. 


I. 


Imagej  actual,  of  fundus  oouli,  288,  299. 

virtual,  of  fundus  oculi,  289,  802. 

Ifi^mU  distance,  meaning  of  term,  469. 
InflammcUion  of  cellular  tissue  of  orbit, 
627. 

of  choroid,  423. 

-  conjunctiva,  16. 

cornea,  16. 

edge  of  the  eyelids,  669. 

of  eye  generally,  434. 

of  iris,  144. 

— ^  of  iris  and  choroid,  ld5. 

of  lachrymal  gland,  606. 

■  ■    of  lachrymal  sac,  618. 

of  retina,  829. 

■  of  vitreous  humour,  313. 
Injoetion  of  lachrymal  passages,  616. 
~— -  sub-conjunotival,  of  salt  and  water 

in  corneal  opacities,  126. 
Infuriet  of  the  ciliary  region,  206. 

of  the  conjunctiva,  81. 

of  the  cemea,  140. 

of  the  iris,  166. 

of  the  lens,  226. 

of  the  lids,  714. 

of  the  orbit,  662. 

-  of  the  sderotic,  218. 
Inootdaiiony  as  treatment  for  pannus,  62. 
Iniuffioiency  of  internal  recti  muscles,  600. 
Interval,  focal,  627. 

Intraocular  tension,  mode  of  estimating 

degree  of,  2. 
Inversion  of -lid,  697. 
Iridectomy,  mode  of  performing,  172. 

in  lamellar  oatuact,  269. 

in  conical  oomea,  180. 

in  corneal  opacities,  127. 

-  in  oomeitis,  107. 

in  ^lauooma,  479,  486. 

in  irido-choroiditis,  190. 

— —  in  iritis,  160. 


Iridectomy,  indications  for  perfonnaiioe 

of,  177. 
Irideremia,  170. 
IridO'ckorciditit,  166. 
IridO'CyeUtie,  146,  206. 
Iridodetis,  mode  of  performing,  178. 

in  lamellar  cataract,  269. 

^—  in  conical  cornea,  131. 

■  in  corneal  opacities,  127. 
Iridodialyeis,  181. 
Iridodonegie,  166. 
Irie,  congenital,  absence  of,  170. 

-  cancer  of,  169. 

coloboma  of,  170. 

cysts  of,  167. 

— —  hyperssmia  of,  144. 

innammation  of,  144. 

injuries  of,  165. 

prolapse  of.  111. 

tremulous,  166. 

tumours,  etc.,  of,  167. 

wounds  of,  166. 

IrUis,  144. 

•—  chronic,  162. 

gonorrhoBal,  162. 

idiopathic,  simple,  148. 

-  parenchymatous,  149. 

serous,  148. 

-  suppurative,  149. 

'         sympathetic,  152. 

traumatic,  151. 

Isch€8mia  of  the  retina,  862. 
Iwanoff  on  glioma  of  the  retina,  871. 
'  on  retinitis,  838. 

'  on  perivascular  retinitis,  884. 


J. 


Jaekeon,  Dr.  Hughlings,  on  epilepsy  of 
retina,  861. 

—  on  optic  neuritis,  878,  880. 
Jaechton,  Prof.,  on  cataract,  249. 

—  on  tumour  of  optic  nerve,  898. 
Jaeger,  Prof,  v.,  on  staphyloma  posti- 

cum,  482. 

test  types  of,  4. 

Jago,  Dr.,  oa  entoptics,  819. 

Jonee,  Mr.  "Wharton,  on  astigmatism, 

626. 
-— —  on  operation  for  eotropium,  708. 
Javal,  Dr.,  optometer  of,  6SiO. 
•  on  simulation  of  amaurosis,  481. 

on  tareatment  of  strabismus,  686. 


K. 


Keratitis,  see  comeitis. 

Keratoeele,  110. 

Keratoglohus,  132. 

Keratonyxie,  see  division    of  cataract, 

266. 
Knapp,  Dr.,  on  astigmatism,  582. 
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Knapp,  Dr.,  on  ectropiom,  713. 

—  on  embolism  of  choroidal  yesseli 

438. 
-^«  on  exostosiB  of  airi>it,  645. 
■         on  metamorphopsift,  356. 
— -  on  glionm  or  the  retina,  372. 


L. 


LacMrymal  apparatiu,  diseases  of,  605. 

calculus,  626. 

canals,  obsfcructions  of,  612. 

>        gland,  diseases  of,  605. 

cysts  of,  606. 

extirpation  of,  608. 

fistula  of,  607. 

«^_ h}7)ertroph7  of,  606. 

— inflammation  of,  606. 

puncta,  emersion  of,  610. 

malposition  of,  610. 

obliteration  of,  612. 


sac,  abscess  of,  613. 

— blenorrhoBa  of,  617. 

—  extirpation  of,  625. 

fistula  of,  625. 

"-^—  hsBmorrlu^e  into,  626. 

■         inflammation  of,  613. 

■  —  obliteiation  of,  624. 

— polypus  of,  626. 

LagopJUkalmoSf  689. 
Laminaria  bougies,  621. 
LapU  divinus,  16 — note. 

Laurence^  Mr.  Zachariah,  on  aneurism 
of  orbit,'658. 

■  on  extirpation  of  lachrymal  gland, 

608. 

■  binocular  ophthalmoscope  of,  296. 
'—^  pupillometer  of,  161. 

on  retinitis  pigmentosa,  353. 

-^—  on  simulation  of  amaurosis,  421. 
— ^—  strabismoBieter  of,  555. 

•XcMOiMm,  Mr.  Q-eorge,  on  atropine,  94 — 

note. 

on  inoculation,  63. 

•^—  on  recurrent  fibroid  orbital  tumour, 

643. 

on  scirrhus  of  orbit,  648. 

on  sympathetic  ophthalmia,  199. 

on  synaectomy,  M. 

^—  on  traumatic  cataract,  227. 

on  wounds  of  the  hAaf  166. 

I/Md,  acetate  of,  in  granulations,  58. 
— — —  deposit  of,  on  cornea,  126. 
Learedf  Dr.,  on  elFect  of  Turldsh  bath  on 

perebral  circulation,  407 — ^note. 
Lenif  crystalline,  affections  of,  216. 

— absence  of  (aphakia),  538. 

dislocation  of,  277. 

Lenatt,  optical,  properties  of,  489. 
-^—  spherical,  439. 

convex,  489. 

—  concare,  492.  ■ 

—  cylindrical,  634. 


Leucamet,  122. 

Lice  of  eyelashes,  678. 

LidM  (see  EyeUds). 

X»»M,  effects  of,  thrown  into  eye,  83. 

JA^^rmch,  Dr.,  on  amaurosis,  397. 

^—  bandage  of,  11. 

—  on  syphilitic  choroiditis,  423. 
-^—  on  cysticercus  in  ritreous,  325. 
— ^  on  embolism  of  central  artery  of 

retina,  364. 

—  ophthalmoscope  o^  290,  293. 
— —  on  pigmentation  of  optic  nore, 

392. 
— ^  on  retinitis,  334. 

on  retinitis  leucfemica,  343. 

•  on  retinitis  pigmentosa,  353. 

on  operation  for  strabismus,  594. 

■  on  operation  for  re-adjustment,  599- 
lAsHng,  Dr.,  diagrammatic  eye  ofi  ^. 

on  entoptics,  319. 

Longii^hUdneu^  515. 


Macula  lutea,  ophthalmoscopic  sppeir 

ance  of,  305. 
Mackenziey  Dr.,  on  oallulitiB  of  orbit,  62S< 

on  ectropium,  704. 

— —  on  epitheUal  cancer  of  lids,  685. 
on  exostosis  of  frontal  sinus,  660. 

—  on  exostosis  of  orbit,  643. 
on  malignant  pustule  of  the  lids, 

672 
Madarotity  ^5. 
MaUgnant  pustule  of  lids,  672. 
Memz,  Dr.,  on  tubercles  of  choroid,  440. 
Mar$ton^  Dr.,  on  granular  ophthslmit. 

46— note,  49. 
Mauthner^  Dr.,   on  bifurcation  of  opti^ 

nerve  fibres,  395. 

on  discoloration  of  optic  nerve,  386. 

MaxiUary  sinus,  enlargement  of,  66S. 
Me€ule9f  ophthalmia  from,  70. 
Measure f  linear,  of  squint,  555. 
Medullary  f  carcinoma  of  choroid,  448. 

^— of  orbit,  650. 

Meibomian  follicles,  obstruction  of,  682- 

glands,  inflammation  of,  678- 

Meiwuer,  oa  neuro-pantljtic  ophthsli>us« 

103. 
Melanotic  cancer  of  choroid,  448. 

cancer  of  orbit,  653. 

MeningitUy  a  cause  of  amaurods,  401. 
cerebro-spinal,  cause  of  panophthsl- 

mitis,  436. 
Meridian^    vertical,    of   eye,  aiBtion  of 

several  muscles  on,  648. 
Mesoropier,  muscular,  553. 
Metamorphopna^  336,  856. 
Meyer  J  Dr.,  on  division  of  ciliaiy  nefw« 

in  sympathetic  ophthalmift.  ^- 
Micropsia,  335. 
Military  ophthalmia,  28. 
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MUium,  682. 

Mollu*cum  of  eyelids,  682. 

Mooren,  Dr.,  on  catwact,  248. 

on  diphtheritic  conjunctiyitiB,  44. 

on  hjptfnesthesia  of  retina,  367. 

on  telangiectasis  of  iris,  168. 

Morphia,  subcutaneouB  injection  of,  in 

poisoning  by  atropme,  157. 
Moss,  Mr.,  on  purulent  ophthalmia,  83. 
Mucocele,  617. 
Mailer,    Prof.    Heinrich,    on     capsular 

cataract,  227. 

on  colloid  disease  of  choroid,  439. 

on    orbital     unstriped    muscular 

fibres,  560— note. 

on  retinitis  albuminurica,  340. 

on  retinitis  pigmentosa,  351. 

MuteoB  yolitantes,  818. 

Muaclea  of  the  eje,  affections  of,  548. 

action  of,  548. 

paralysis  of,  553. 

Muscle-plane,  549. 
Muscular  asthenopia,  600. 
Mydricuie,  160. 
Myocephalon,  26. 
Myodeeopia,  318. 
Myopia,  499,  506. 

ophthfltlmoBoopic  diagnosis  of,  609. 

Myosie,  164. 


N. 


Nitfma  matemus  of  eyelids,  Q86. 
Nagel,  Dr.,  on  retinitis,  334. 
Ncual  duct,  exploration  of,  619. 

stricture  of,  618.      • 

treatment  of  stricture  of,  619. 

Near  point,  503. 

Near  eightednees,  606. 

NebulfB  of  oomea,  122. 

Necrosis  of  orbit,  632. 

Negation,  actiye,  of   retinal   image    in 

strabismus,  413,  575. 
passiye,  of  retinal  image  in  cataract, 

230,  413. 
Negative  accommodatidn,  602* 
Nephritic  retinitis,  336. 
Neuritis,  optic,  376. 

Neuroparalytic  affection  of  cornea,  102. 
Neurosis,  sympathetic,  195. 
Nictitation,  691.  ^ 
Night-hUndness,  416. 
Nitrate  of  silyer,  action  of  on  conjunctiya, 

35. 
Nunneley,  M^,  on  yascular  protrusion  of 

eyeball,  657. 
Nystagmus,  569. 


0. 

Oblique  iUmnination,  2. 
muscles,  origin  ofy  550. 


OhUgue  muscles,  functions  of,  651. 
Obliteration  of  lachrymal  sac,  624. 

of  pupil,  147. 

Ocular  sheath,  587. 

inflammation  of,  633. 

(Edema  of  conjunctiya,  18,  24. 

of  eyelids,  668. 

of  retina,  330. 

Onyx,  98. 

Opacities  of  oomea,  122. 

of  lens,  216. 

of  yitreous,  316. 

Ophthalmia,  Catarrhal,  16. 

diphtheritic,  40. 

Egyptian,  22. 

exanthematous,  70. 

gonorrhocal,  36. 

granular,  46. 

membranous,  24. 

military,  22. 

neonatorum,  38. 

neuroparalytic,  102. 

phlyctenular,  64. 

pmnilent,  22. 

— ^  sympathetic,  194. 

tarsi,  674. 

Ophthalmoscope,  mode  of  uflinff,  298. 

binocidu-,  of  Giraud-Temon,  294. 

of  Laurence»and  Heifldi,  296. 

-  of  Coccius,  291. 
of  Hehnholtz,  287. 

-  of  Liebreich,  290. 

of  Zehender,  292. 

fixed,  of  Liebreich,  293. 

of  Smith  and  Beck,  294. 

Ophthalmoscopic  appearances  of  healthy 

eyes,  304. 
Optic  axis,  494,  496. 

disc,  normal,  ophthaknosoopic  ap- 

pearances of,  306. 
nerye,  diseases  of,  376. 

—  atrophy  of,  385. 

oonsecutiye  atrophy  of,  887. , 

simple  progressiye  atrophy  of, 

386. 

in  cerebral  amaurosis,  400. 

condition  of  in  tobacco  aman* 

roeis,  387. 

diicoloration  of,  386 — ^note. 

excayation  or  cupping  of,  888. 

of  from  atrophy,  389. 

congenital  excayation  of,  388. 

glaucomatous  excayation  of. 


390. 


fibres,  opaque,  393. 
inflammation  of,  376. 
pigmentation  of,  392. 
tumours  of,  393. 


Optic  neuritis,  375. 

ascending,  376. 

descending,  376. 

retro-ocular,  384. 

Optometer  of  Yon  Qraefe,  506. 
of  Jayal,  530. 
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Of^icnlaHs  palpebrmmm,  palsy  of,  689. 

gpAtm  of>  690. 

OrbU,  diMftses  of,  627. 


sbsceM  of,  627. 

ftneuiuxni  of,  654. 

diil\i8e  or  false  aoeiiriam  of,  665. 

true  aneurism  of,  656. 

caries  of,  632. 

cellulitis  of,  627. 

emph jsem&  of,  660. 

exostosis  of,  643. 

fractures  of,  664. 

hsmorrhage  into,  659. 

hydatids  in,  646. 

inflammation  of  ceHnlar  tissue  of, 

627. 
injuries  of,  662. 
necrosis  of,  632. 
periostitis  of,  680. 
pressure  upon,  from  neighbouring 

caritiM,  660. 
wounds  of,  662b 
tumours  of.  638. 
cartilagineotts,  648. 

caTemouB|  668. 

cystic,  64o. 

erectile,  654. 

htty,  643. 

fibrous,  689. 

osseous,  648. 

sarcomatous     (fibxo^piastio), 
640. 

Tasoular,  658. 
cancer  of,  647. 

epithelial,  658. 

inedullaiy,  650. 

melanotic,  658. 

scirrhus,  648. 
OrUkoteopic  spectacles  of  Dr.  Scheffler, 

545. 
OtcUlaii/^  of  eyeballs,  669. 


P. 


J^ysarfsdbr,  Dr.,  on  extraction  of  cata- 
ract, 251. 
■  on  operation  for  entropium,  701. 

■  on  yellow  oxide  of  merouiy  oint* 

ment,  68. 
Prnmrnty  89. 

■  fitnn  granulations,  56,  90. 
•^—  herpeticfiiB,  65,  91. 

■■         traumatic,  55. 
PamopUhaimitU,  484. 
Paiido$copic  spectacles,  544. 
Paracewtetia  oomese^  100, 118. 
Paral^git  of  muscles  of  the  eye,  668. 
— ^  of  fourth  nerre,  568. 

■  of  sixth  nerve,  558. 
— ^—  of  third  nerve,  559. 

-^—  of  portio  dura  of  seventh  nerve, 
689. 


PardUfttt  of  the  levator  palbefans  supe- 

rioris,  687. 
of  the   orbicularis    pslprimurBm, 

688. 
Perforatum  of  oomea,  lU. 
PeriofiUu  of  orint,  630. 
JPerMeo|Me  speetadca,  544. 
Periiowtjf,  61. 
PmtKweii^ar  retinitiB,  384. 
PkUgmonoug    inflammation   of  eyelids, 

669. 
Phiycfymular  OTJhthalmia,  64. 
Ph^eiewmlm  of  oomea,  91. 
Photphitiet,  493. 
Photopholna,  69. 

PMheiriatU  of  the  •yeUsbes,  678. 
PlUJUtia  oouU,  188. 
Pi$iffueeida,  84. 
Pirif^er,  on  oontagiousnees  of  bonjnncti- 

Tal  discfaa^,  28. 
Pofycoria,  171. 
Pol^opiat  monocular,  528. 
PoUfpi  of  lachrymal  sac,  626. 
Pope^  Dr.,  on  retinitis  pigmentosa,  861. 
Praelf  Dr.,  on  exophthalmic  goitre*  6Si. 
Prtabyopia,  515. 
iVeswfv,  intraocular,  2,  459. 

bandage,  13. 

Pritms,  the  action  of,  10. 

in  muscular  asthenopia,  602. 

in.  strabismus,  584. 

PrUmuHe  spectacles,  544. 
Probes^  lachrymal,  619. 

IftiniTi^rifiK  621. 

Prolapw  of  iris,  115,  244. 
Protketis  oculi,  666. 
Protrution  of  g^be,  684^638. 
Pterjfgmm,  73. 

Ptim»,  687. 

Puncta  lacrymalia,  610. 

evenion  of,  610. 

malposition  of,  610. 

obliteration  of,  612. 
~  obstruction  of,  612. 
proximum,  508. 

remotissimum,  503. 

Pupil,  artifleial,  oprntions  £ar,  172. 

by  incision,  180. 

by  iridectomy,  172. 

—  by  iridodesis,  178. 

by  iridodialysis,  181. 

-: —  dilatation  of,  16U 
— —  adhesions  of,  147. 

contraction  of,  164. 

exclusion  of,  147. 

occlusion  of,  147. 

action  of  atropine  on,  161. 

action  of  Calabar  bean  on,  162. 

PupUlai^  membrane,  persistence  of,  171* 
p9^nli<nHeter,  Mr.  Laurence's,  161. 
Purulent  ophthalmia,  22. 
Pustular  ophthalmia,  64. 
PuHule,  malignaat  of  eyelid,  672L 
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Qimine,  amblyopia  from  exoeMiye  lue 
of,  412. 


B. 

Range  of  accommodation,  608. 

absolute,  603. 

binocular,  606. 

relative,  505. 

negative,  506. 

—^  positive,  605. 

Se-adjusUnentf  operation  of,  669,  698. 

Critchett*B,  599. 

Von  araefe'i  698. 

'■ Liebreich's,  599. 

declination  of  cataract,  265. 
Recti  mufleles,  functions  of,  661. 

origin  of,  660. 

insufficiency  of  internal,  600l 

Bectue   muscle,    paralysis    gC  external, 
663. 

■     of  inferior,  662. 

■        of  internal,  660. 

of  superior,  661. 

Brfraetion  of  the  eye,  488,  498. 

diseased  of,  498. 

different  in  the  two  eyes,  546, 

Refracting  media,  ophthalmoaoopio  ex- 
amination of,  310. 
Retina,  diseases  of,  327. 

ansesthesia  of,  418. 

aneurism  of  central  artery  of,  665. 

atrophy  of,  374. 

detachment  of,  353. 

embolism  of  central  artery  of,  363. 

epilepay  of,  361. 

glioma  of,  367. 

hyper»mia  of,  327. 

hypenesthesia  of,  366. 

inflammation  of,  329. 

ischffimia  of,  362. 

operation  upon  the,  in  detachment 

of  retina,  359. 

paralysis  of,  414. 

tumours  of,  367. 

RetinUis,  329. 

albuminurica  (nepfaritifi)  336. 

apoplectica,  347. 

central  reoorrent,  846. 

idiopathic,  329. 

leucsemic,  343.        . 

parenchymatous,  331. 

• perivascular,  334. 

pigmentosa,  349. 

serous,  329. 

syphilitic,  343. 


Retro^ocular  neuritis,  384. 

Rheumatic  iritis,  151. 

Roberttan,  Dr.  Argyle,  on  Calabar  bean, 

640. 
Romberg,  Prof.,  on  blipharoeptsm,  691. 


Rothmund,  Dr.,  on  Bubconjanctival  injec- 
tion of  salt  and  water  in  corneal 
opacities,  126. 

Rupture  of  the  choroid,  461. 


s. 


Sac,  lachrymal,  diseases  of,  618. 

destruction  of,  624. 

Saemisch,  Dr.,  on  foreign  bodies  in  ante- 
rior chamber,  183. 

Sarcoma  of  choroid,  443. 

of  ciliary  body,  448. 

of  orbit,  640. 

Scalping  the  eyelids,  695. 

Scarlatina,  opnthabnia  in,  70. 

Seheffler,  Dr.,  on  spectacles,  545. 

Schultze,  Prof.  Max.,  on  colour  blind- 
ness, 419. 

Schiff,  Dr.,  on  neuro-paralytic  opMial- 
mia,  104. 

Schweigger,  Plrof.,  on  astigmatism,  532. 

on  capsular  cataract,  227. 

on  glioma  re^ns,  370.  • 

on  retinitis  albuminurica,  339. 

on  retinitis  pigmentosa,  860. 

on  staphvloma  posticum,  481. 

Scirrhus  of  orbit,  648. 

Sclerotic,  diseases  of,  200. 

injuries  and  wt>unds  of,  213. 

Sclerectaeia  posterior,  427. 

Sclerotico-choroiditis  posterior,  427. 

Scoop  extraction,  256. 

Scotomata,  399,  406. 

Sebaceous  cysts  of  eyelids,  6IB. 

Seeondarg  cataract,  274. 

Seeleg,  Dr.,  on  use  of  style,  623. 

Seton  in  comeitis,  97, 114. 

Sheath,  ocular,  587. 

Shields,  glass,  in  symblepharon^  78. 

Short'gightedness,  606. 

Sinus,  frontal,  diseases  of,  660. 

abscess  of,  661. 

Slitting  up  of  the  punctum,  610. 

Small-pox,  ophthalmia  in,  70. 

Snellen,  Dr.,  test-types  of,  4. 

on  neuro-paralytic  ophthalmia,  108. 

Snow  blindness,  418. 

Solution  of  cataract,  266. 

Sous,  Dr.,  on  aneurism  of  central  artery 

of  retina,  665. 
Spasm  of  the  ocular  muscles,  669. 

of  Ihe  eyelids,  690. 

Specks  of  cornea,  122. 
Spectacles,  642. 

eurved  blue,  545. 

decentred,  544. 

decentred  of  G^iraud-Teoloa^  644. 

mica,  Dr.  Cohn's,  646. 

orthosoopic,  of  Seheffler,  646. 

pantoscopic,  544. 

perisoopic,  644. 

prismatic,  544. 
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SpevtacUt,  stenopaic,  ia  oomeal  opacf- 

ti0i,127. 
indifftront  nfrMtion  of  the  two 

0yMy  546. 
>,  Dih,  on  paracentesis  of  cornea 

«  a  cure  tor  «ataract|  etc,  273. 
Sfiiml  cord,  diseases  of,  acause  of  ainaa* 

resig,  403. 
Sqmntt  vMe  Strabisinus. 
Siapksflima,  111. 

of  cornea  and  irit,  134. 

— ^  treatment  of,  134—140. 
— ^  Borelli's  operation  fir,  140. 
Critchett's  operation  for,  187. 

-  operation  bj  azcisiaa^  136. 

Oraefe'a  operation  for,  139. 

^-^  anterior  sclerotic,  2V^, 
poiterior,  427. 

raoennsum,  112. 

StaMung^  pmpdle,  376. 

SUMeiVs  glass  cone,  613. 

SteUwag  Ton  Caiion  on  granubutions,  45. 

Smiieidimm  lacrymanim,  609. 

StUUnfft  Dr.,  operation  of,  for  stricture 

of  kchrymal  passages,  622. 
St^abitmameter  of  Mr.  Laurence,  55ii» 
Strabumm*,  571. 
actire  negation  of  retinal  image  in, 

675. 

primary  deriation  in,  654. 

teoondary  deTilU.ion  in,  554. 

linear  measurement  of,  555. 

~—  altemans,  575. 

apparent,  524,  578. 

concomitans,  572. 

couTS^nt,  579. 

■    in  hypermairnpia,  523,  580. 

— -      ■   ■  in  myopia,  582. 

•  divergent,  582. 

■ in  m  jopia,  588. 

'  monolateral,  575. 

.paralytic,  W4,  558. 

periodic,  680. 

•> —  treatment  of,  584. 

■  orthopedic  treatment  of,  584. 
^aval  s  orthopedic  treatment  of, 

585. 

•  —  treatment  of,  by  operation,  585. 

Critcliett's  operation  for,  693. 

Von  Graefe's  operation  for,  687. 

— —  Liebreich'a  operatiMi  for,  694. 
paralytic,  operation  fcr,  598. 

periodic,  operation  for,  596. 

'—'—-  secondary,  operation  for,  498. 
Streatfeildt  Mr.,  on  corelysis,  180. 
on  entropium,  702. 

on  oparation  for  obliterated  puncta, 

612. 
Skrietwe  of  lachrymal  passages,  618. 

oi  nasal  duct,  618. 

Strom^/eTf  Dr.,  on  granular  ophthalmia, 

47. 
8fy€  on  the  lids,  679. 
Siifle,  lachrymal,  623. 


Sudiom  syrinee  for  cataraefe»  vme  of,  272 

. Mr.  Bowman*s,  272. 

instrument,  Mr.  Teale'a,  S7S. 

SmfrehorMal  nerve,  division  of,  in  ble- 
pharospasm, 691* 

Sutmre,  eoiyanctiral,  in  slnbismus  opera- 
tion, 591. 

Symblepharon,  77. 

operations  for,  78- 

iLrlt's  operation  for,  79. 

Teale's  operation  te,  79. 

SympaHetie  ophthalmia,  194. 

choroido4«timti9,  197. 

irido-eyclitis,  195. 

•  serous  iritis,  197- 

— —  neurosis,  195. 

Synchfw,  820. 

—  sparkling,  821. 

SifndeHon^f  61. 

SyneeMiay  147. 

— annular,  147. 

■    ■'     anterior.  111. 

postevior,  147. 

Syndectom^y  61. 

J^philUic  choroiditis,  423.  ' 
»  comeitis,  117. 

iritis,  150. 

retinitis,  343. 

ulcers  of  conjunctiva,  87. 

ulcers  of  evelids,  673. 

Syrinff^wt  lachrymal  apparatus,  610. 

suction,  for  removal  of  cataract, 

272. 

StokdUki  on  orbital  aneurism,  658. 


T. 


Tartal  cynU,  681. 

ophthalmia,  674^ 

Tartorapkiay  70$. 

TwfU>r,  Dr.,  on  catamct,  263. 

Tealft  Mr.  Pridgin,  on  lemoval  oC  cata- 

ra0t  by  suction,  272. 
on  QYstiooncus  in  antenor  efaamber, 

184. 
■         on  mercuiy  and  atropine  in  iritis, 

168. 
on  method  of  examining  the  field 

o/  vision,  8. 

on  operation  for  symblephaion,  79. 

TelangiecUuia  of  iris,  168. 

of  eyelids,  686. 

Tenon,  capsule4>f,  587. 

inflammatio|i  of  capsule  of,  633. 

TenoniUty  683. 

TBnaion,  intra-ocular,  mode  of  estimat* 

ing,  2. 

—  in  rfaucoma,  459. 

in  detached  retina,  358. 

in  iptra-ocular  tumour%  369, 

445. 
Tenotomy  for  strabismus,  585. 
Tkird  nirve,  parilysis  of,  559. 
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Tinea  taxn,  674. 

Tobacco  amoaxosiB,  411. 

Trachoma,  64. 

TVanaplaiUoHon  of  cilia,  696. 

operatiao  of,  for  restoration  of  eye- 

Ud,7ia 
Traumatic  cataract^  226,  270. 
TVcmuhiu  iris,  165. 
Trichians,  692. 
Trun,    Mr.    Gritchetf  s,  for  lachrymal 

sac,  623. 
TJubcrcles  of  the  choroid,  440. 
Tumows,  cerebral,  a  cauM  of  amaurosifl, 

402. 

of  choroid,  448. 

of  conjunctir^  83. 

of  cornea,  143. 

■     of  eyelids,  681. 

of  iris,  167. 

of  •ptic  nerre,  393. 

of  orbit,  638.    . 

of  retina,  367. 

Turpentine^  use  of,  in  iritis,  lfi9. 
Tmtehing  of  eytlids,  691. 
T)floei9,  674. 


U1$ers  of  cornea,  108. 
■  -   syphilitic  of  e^lids,  672. 
Unffuie^  9i.  •     * 

V. 

Vanzeta,  Dr.,  on  orbital  aneurism,  668. 

Varioloue  ophthalmia,  70. 

Venous  pulsation  of  oentaral  yesseli  of  the 

retina,  308. 
Vernon,  Mr.,  on  tubendiS  of  choroid,  442. 
Veticular  granulations,  46. 
Vesadtf  oonjunotiTal,  17 — ^note. 
— ^—  sclerotic,  17. 

vubcoiqunctival,  17. 

Virchom,  Pitt.,  on  exophthalmic  goitre, 

634. 

L  on  glioma  of  the  retina,  368,  870. 

«         on  sarcoma  of  choroid,  446. 

*  on  sarcoma  of  orbit,  641. 
Vieual  angle,  496. 

line,  494,  496 

Vision,  binocular,  mode  of  examination 

of,  576: 

,     in  strabismus,  576. 

m        field  of»  mode  of  examination  of, 

6. 
VUreous  humour,  diseases  of,  313. 

I         cholesterine  crystals  in,  321. 

■     .cystioercus  in,  823. 

■         fluid  condition  of,  320. 

.  ■*      foreign  bodies,  in,  821. 

^— hismorrha^  into,  316. 

J inflammatiDn  of,  318. 


VUreouM  humours,  neo-plastic  formations 
in,  326. 

— new  blood-yessels  in,  326. 

opacities  o^  816. 


w. 

m 

Walton,  Mr.  Haynes,  on  exostosis  of 
orbit,  645. 

Warlomoni,  Dr.,  on  chromhjdrosis,  679. 

on  Stilling't  operation,  622. 

Warte  on.  coniunctiya,  85. 

on  eyelids,  684. 

Watery  eye,  609. 

Watecn,  Mr.  Spencer,  on  setons  in  cor- 
neitis,  114 — note. 

Weakness  of  sight  (asthenopia),  622. 

JWier,  Dr.,  on  abscess  of  cornea,  99. 

canaliculus  knife  of,  620. 

on  oorelysiB,  180. 

graduated  lachrymal  sound  of,  620. 

on  persistence  of  pupillary  mem- 
brane, 171. 

Wtpkisr,  Dr.  on  fistula  of  cornea,  117. 

■         on  method  rf   examining   yiBual 
field,  8.      "^ 

« on  foreign  bo^es  in  anterior  cham* 

^       ber,  IgS.  *     • 

— ^  on  remoying  lens  in  its  capsule, 
251.  - 

^   on  myoma  of  choroid,  449. 

ointment  of,  for  tinea  tarsi,  677. 

on^etached  retina,  361. 

Wedl,  Prof,  on  colloid  dinoano  of  cho- 
roid, 439. 

Wegncr,  Dr.,  on  glaucoma,  4^6« 

Welz,  yon.  Dr.,  on  simulation  of  amau- 
rosis, 420. 

WordetDorth,  Mr.,  on  glass  shields  in 
symblepharoo,' 79. 

oh  tobacco  amaurosisj  411. 

Wouude  of  cornea,  140. 

of  eyelids,  714. 

of  iris,  165. 

of  lens,  226. 

of  orbit,  662. 

of  sclerotic,  213. 


z. 


Xerophdkalmia,  72. 


Z.  . 

Zehender,  Prof.,  ophthalmoscope  of,  292. 

on  fistula  ot  cornea,  117. 

on  orbital  tumours,  640. 

SXnc,  chloride  of  pa^te,  in  orbital  tn- 
mours,  642. 
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